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Power Industry Makes Use of Foreign Loans 


946B0018A Beijing JINGJI RIBAO [ECONOMIC DAILY] 
in Chinese 7 Oct 93 p 5 


[Article by reporter Xie Ranhao [6200 3544 3185]] 


[Text] The Ministry of Electric Power made a point the 
other day that since the advent of reforms, the Chinese 
electric power industry has had great success in making use 
of foreign loans. By the end of 1992, up to US$11.9 billion 
in loans and gifts from foreign governments, including 
export credit and mixed loans, have been used in foreign 
cooperative endeavors. 


Zhao Xizheng, vice minister of the Ministry of Electric 
Power, said that the above-mentioned loans, aid, export 
credit, and mixed loans came from the World Bank, Japan 
Overseas Foundation, Asian Development Bank, Kuwait- 
Arab Development Foundation, Canada, France, Norway, 
Germany, Australia, the UK, Sweden, Russia, Austria, the 
U.S., Spain, Belgium, Denmark, and Finland. Through the 
use of this US$11.9 million, 55 projects have been com- 
pleted or are now under construction, including 23 thermal 
power plant projects, 16 hydropower station projects, | 
nuclear power plant, and 5 power transmission projects. 
The total installed electric power capacity of new plant 
construction is up to 33,720MW, 8,000MW of which is 
now in operation. 


Foreign loans have not only accelerated electric power 
construction in China, but they have raised the level of 
construction and operational management and the eco- 
nomic performance of the electric power industry. The 
World Bank, which partly funded the construction of the 
Yunnan Lubuge hydropower station, was the first project 
partner brought into China, and the Chinese powei con- 
struction units, having survived that very painful resurrec- 
tion, promptly went on to build the pumped-storage 
hydropower station in Guangzhou at a pace of construc- 
tion that is without rival. The power plants being built with 
foreign loans and imported facilities have been ushering in 
a parade of safe, economic, and sophisticated units that 
have enabled the Chinese electric power industry to realize 
an annual average reduction in consumption of 3 grams of 
standard coal per kWh for several years running. 


In addressing the future development of China’s electric 
power industry, Zhao Xizheng said that the only way out 
of the money shortage that is inhibiting the large-scale 
development of the power industry is to find more ways to 
raise funds. To do this, the Ministry of Electric Power will 
continue to encourage foreign investments in China 
through independent ventures, joint-ventures, cooperative 
endeavors, or any other means to get electric power, and it 
will support local governments and electric power enter- 
prises in securing more foreign investment. New forms of 
finance, such as alliance funding, and common interna- 
tional forms like BOT and BOOT will also be encouraged, 
and other new ways to secure loans must be found. In a 
word, there will have to be some breakthroughs in the use 
of foreign loans. 
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Guizhou Accelerates Energy, Transportation, 
Communications Construction 


946B0018B Beijing JINGJI RIBAO [ECONOMIC DAILY] 
in Chinese 26 Sep 93 p 2 


[Article by reporter Zhang Jianming [1728 0494 7686]] 


[Text] In order to turn Guizhou Province into an impor- 
tant southern energy base, and hasten the economic devel- 
opment of the people in its mountainous areas, national 
government organizations have turned their thoughts and 
plans toward giving every assist and support for speeding 
up construction of Guizhou’s energy, transportation, and 
telecommunications bases, and toward getting on with a 
number of accelerated development projects that need to 
be finished. 


Guizhou is the coal bin for all of the nine southern 
provinces, and rapid development of its coal reserves will 
go a long way to solving the coal shortages in the other 
provinces. The new projects selected for construction are 
the 2.4 million ton Panbei coal-dressing plant, the 900,000 
ton Dawan shaft mine, the 1.8 million ton Jinwa mine, and 
the 4 million ton Feitian mine at Zhijin. The decision has 
also been made to expand the Dahebian coal mine from 
600,000 tons to 1.2 million tons, and the Tucheng mine 
from 1.2 million to 2.4 million tons. 


Guizhou has complementary advantages in coal and 
hydropower, which makes it a major source of energy for 
the south. Construction of the 1,200MW Anshun power 
plant will get underway next year, and ground breaking for 
the Hongjiadu power plant with 540MW of installed 
capacity is in sight. Early-stage preparations are also being 
made for the 680MW Sanbanxi power plant, 600MW 
Duyun power plant, 2,000MW Goubitan power plant, and 
the 840MW Silin power plant. 


On the transportation scene, accelerated construction of 
the Nan Kun rail line, work on the Xiaoyunshang to 
Shuicheng, and Huangtong to Zhijin lines, and early prep- 
arations for the Duyun to Maolan line are all going on at 
the same time. In addition to that, construction will soon 
be underway on the first-class highways from Shanghai to 
Wanding (passing through Yuping, Guiyang, Anshun, 
Xingyi in Guizhou and into Yunnan), and from Chong- 
qing to Nanning (passing through Zunyi, Guiyang, Duyun, 
and Mawei in Guizhou, and on into Guangxi). National 
authorities are also interested in construction of airports, 
such as the Longdongbao international airport now being 
built, and which, it is hoped, will be open to traffic in 1996, 
and small airports in other places for which early prepara- 
tory work is underway. 


Progress has been slow on construction of telecommunica- 
tions in Guizhou. It was decided that in the “Eighth 5-Year 
Plan,” two major cable lines would be built through 
Guizhou, one from Nanning to Kunming (passing through 
Xingyi, Anlong and Ceheng in Guizhou), and from Fuzhou 
to Chongqing (passing through Tongren, Kaili, Duyun, 
Guiyang, and Zunyi in Guizhou). These two lines, and the 
line from Guiyang to Xingyi that Guizhou will build itself, 
will greatly improve telecommunications to most places in 
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Guizhou, and efforts are being made to get an 800,000- 
user stored program controlled telephone system with 
telephone connections to all counties and towns in the 
province in place by the end of the century. 


Northwest Power Construction Enters Period of 
Massive Growth 


946B0029A Yinchuan NINGXIA RIBAO in Chinese 
9 Oct 93 p 3 


[Text] Xi’an, 8 Oct (XINHUA)—Last year 1,750MW of 
installed electric power generating capacity was built and 
put into operation in the northwest, and this year more 
investments were made to step up construction of 10 or 
more key national thermal and hydropower projects, sig- 
nalling a major new stage of develc »ment for the north- 
west electric power industry. 


Tens of thousands of electric power contruction workers 
in Shaanxi, Gansu, Ningxia, Qinghai, and Xinjiang are 
winning the battle to tame the wilds of the upper Huang He 
with a barrage of construction sites. Having smoothly 
diverted the river and completed the excavation for the 
foundation for the multi-purpose Lijiaxia hydropower 
station where four 400MW units, the country’s largest, will 
be installed, they began pouring the concrete for the 
165-meter high dam in April and for the main machinery 
room in July of this year. The units for the 3,110MW 
power project are now being installed and will be coming 
on line by year’s end. 


There is a wealth of coal, hydropower and wind power 
resources in the vast territory of the five northwest prov- 
inces. Since 1986, the northwest has built 11 large and 
middle-sized hydropower stations and thermal power 
plants, such as the Longyangxia and the Jingyuan. By the 
end of last year, the installed capacity of the northwest 
reached 14,417MW, and annual power output reached 
60.093 billion kWh, nearly half of which was produced by 
hydropower stations. 


Hydropower resources development is the main feature of 
electric power construction in the northwest. Hydropower 
stations are being developed at Ankang and Shiquan on the 
Han Jiang in Shaanxi, and at Bikou on the Bailong Jiang in 
Gansu, while Qinghai and Ningxia are joined in an effort 
to build two large-scale cascade hydropower stations on 
the upper Huang He at Longyangxia and Liujiaxia, and 
three more at Yanluoxia, Bapanxia, and Qingtongxia for a 
total installed capacity of up to 3,268MW. The five large- 
scale reservoirs accompanying these stations will irrigate 
over 16 million mu of agricultural land on both sides of the 
river. The excellent regulating ability of these reservoirs 
has basically solved the flood and ice damage problems 
along the middle and upper reaches of the Huang He, and 
they have clearly improved the ecological environment of 
the northwestern plateau. 


The latest developmental program worked out by the 
Northwest Power Industry Administrative Bureau and the 
Northwest Hydropower Survey and Design Academy calls 
for the construction of six stations in addition to those 
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already built, and seven more large-size stations at Gong- 
baixia and Laxiwa etc., and 12 more middle-size cascade 
stations at Daxia etc., which will increase the total installed 
capacity up to 15,740MW and the annual power output up 
to 57 billion kWh. The schedule has been set for construc- 
tion of 19 new cascade stations on the upper Huang He, 
and it is expected that the development will be wrapped up 
sometime early in the next century. 


Authorities of the Northwest Power Industry Administra- 
tive Bureau expect that during the course of these electric 
power construction projects, power generation in the 
northwest will be increased up to 69 billion kWh by 1995. 


Growth in Power Sector Exceeding Strategic Targets 


946B0034C Beijing JINGJI RIBAO [ECONOMIC DAILY] 
in Chinese 6 Dec 93 p | 


[Article by reporter Xie Ranhao [6200 3544 3185]] 


[Text] With the national economy in rapid growth, and the 
need to meet the electric power requirements for the 
second round of strategic economic and social targets, the 
Ministry of Electric Power, after readjustments, has set 
extraordinary development targets for 2000: From 1995 to 
1997, the average annual increase in large and middle- 
sized power generators will be above 15,000MW; from 
1998 to 2000, the annual average increase will be over 
20,000MW, and by the end of this century the total 
national installed capacity, building on the 166,000MW 
foundation at the end of 1992, will reach about 
310,000MW, which will be about one-fourth more than 
the original target of 240,000MW. 


Experts say that at this rate of growth, if the gross value of 
national economic output can increase at a rate of 8 to 9 
percent per year over the next several years, and social 
power consumption reduces by 8 to 9 percent, China will 
basically meet its target of relieving the power shortage, 
and electrify all counties by the end of the century. 


To reach these targets, the Ministry of Electric Power will 
observe the policy of “incorporate, commercialize opera- 
tions, and legalize management,” and as fast as possible 
introduce enterprise management reforms, and establish 
modernized enterprise system. At the same time it will 
establish statutes (electric power laws), and by the end of 
the century, establish laws and regulations for the electric 
power industry management system that will be appro- 
priate to China’s special circumstances and the socialist 
market economy. 


In 1988, the Chinese electric power industry’s newly 
installed capacity reached 12,000MW for the first time, 
and it has continued to reach that target every year for six 
years. This year it could go as high as 15,000MW, with new 
large and middle-sized units increasing by 12,000MW. 
This way, by year’s end, the national installed capacity 
total could reach 181,000MW, and be the fourth largest in 
the world. 
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Three Big Power Groups Set Targets for Year 2000 


946B0038A Beijing JINGJI RIBAO [ECONOMIC DAILY] 
in Chinese 16 Dec 93 p 2 


[Article by Xia Ranhao [6200 3544 3185], Ran Wen [3544 
2429], Hao Wen [3185 2429], and Li Jumin [2621 5112 
3046]: “Three of the Large Power Groups Set Their 
Objectives for the Year 2000” 


[Text] 
Northeast China Electric Power Corporation 


By the years 2000 and 2010, the Northeast China power 
system will have an installed capacity of respectively 47 
million and 88 million kW, and its output of electricity will 
reach respectively 213 and 400 billion kWh. The new 
objectives for these two steps were recently stated by the 
Northeast Electric Power Group’s director general Huang 
Jinkai [7806 6855 0418] during a meeting with reporters. 


The Northeast China Electric Power Group will build 10 
power plants distributed through the Heilongjiang coal- 
fired power base, the Eastern Nei Monggol coal-fired 
power base, and the railroad center and port power bases 
in Liaoning and Jilin, giving these three areas newly 
installed capacities of 12 million, 36 million, and 17 
million kW, respectively. In addition, it will use the water 
resources of the region to build large and medium-size 
hydroelectric stations, including the Songjiang River cas- 
crde and the Lianhua power plant, and will carry on 
vigorous, safe development of the hydropower resources of 
the main channel of the Heilongjiang River, which forms 
the Sino-Russian border. This extraordinary scale of elec- 
tric power construction will also include nuclear power 
plants with capacities of 10 and 8 million kW and a 
pumped-storage power plant. In addition, extensive refit- 
ting of existing high-coal-consumption older generator sets 
will be carried out, and as an adjunct to electric power 
construction, a 500-kV power grid covering the entire 
region will be built. 


Huang Jinkai stated that in order to carry out the above 
conceptions, the Northeast China Electric Power Group 
will follow the general principles of ‘‘a world orientation, 
extensive cooperation, mutual benefit, and joint develop- 
ment,” and will engage in various types of economic and 
technical cooperation and exchange with domestic and 
foreign friends in an extensive range of activities in order 
to expand the influx of funds, technology, equipment, and 
management experience into China and to strengthen its 
electric power capabilities. 


The Northeast China Electric Power Group, an electric 
power consortium, has a fixed capital of 26.7 billion yuan; 
its subordinate organizations include the Jilin Province 
Electric Power Corporation, the Heilongjiang Province 
Electric Power Corporation, 48 generating plants and 33 
power delivery companies. At the end of 1992, the total 
installed power generating capacity in the Northeast China 
power grid, which the group operates, was 25 million kW. 


Fat) 
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North China Electric Power Corporation 


By the year 2000, it is expected that the North China 
region will need an output of between 251 and 278 billion 
kWh of electricity each year, which presupposes an 
installed generating capacity of between 45 and 50 million 
kW. To meet this need, the North China Electric Power 
Group has decided to add to its existing 25 million kW of 
capacity an additional 17 fossil-fired plants with a com- 
bined capacity of 35.5 million kW, several hydroelectric 
plants with a combined capacity of up to 1.08 million kW, 
and a pumped-storage power plant with a generating 
capacity of 1.4 milli » kW. 


This grand program was revealed at a recent meeting by 
the North China Electric Power Group’s director general 
Jiao Yian [3542 2011 1344]. In the near term the North 
China Electric Power Group plans to carry out construc- 
tion projects representing a total of more than 600,000 kW 
of capacity, including: stage 2 of the Shalingzi power plant, 
stage 2 of the Ji Xian power plant, the Dou He No 2 power 
plant, and the Handan power plant in Hebei; stage 2 of the 
Datong No 2 power plant in Shanxi; and the Daqi and 
Daihai power plants in Nei Monggol. 


Jiao Yian stated that North China’s electric power 
industry still falls somewhat short of the world state of the 
art in its technical and management standards and that in 
order to implement its grand development objectives, it 
will have to engage in extensive mutually beneficial eco- 
nomic and technical cooperation with many organizations 
in China and abroad. As a consequence, the North China 
Electric Power Group will enthusiastically welcome 
domestic and foreign friends who wish to build power 
plants in the North China region on a single-proprietorship 
basis or to initiate power industry development with 
sharing of benefits on a joint-capital or cooperative basis 
or by providing loans; the group will also engage in 
cooperation and exchange in the technical sphere and in 
various types of technological and labor cooperation on 
various projects abroad. 


The North China Electric Power Group is one of the five 
large electric power groups that were created in China at 
the beginning of 1993. It is a large enterprise consortium 
that unites electric power production, design, construction, 
adjustment and testing, equipment manufacture and 
repair, research, and education and training organizations, 
along with diversified organizations. It has 250,000 
employees, 63 power plants, 4 site surveying and design 
institutes, 19 electric power construction companies, 5 
electric power research organizations, 11 electric power 
equipment manufacturing or repair enterprises, and 12 
schools of various types. The North China Power Grid, 
which it operates, supplies electric power to Beijing, Tian- 
jin, Hebei, Shanxi, and Nei Monggol, covering a total area 
of 1.47 million square kilometers and serving 120 million 
persons. 


Central China Power Corporation 


In the wake of the world-renowned Three Gorges project, 
during the next seven years the Central China power 
system will also build close to 10 hydroelectric power 
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Stations and more than 30 other generating plants in 
Hubei, Henan, Hunan and Jiangxi, so that by the end of 
the century the system’s installed capacity will have 
doubled to about 50 million kW. 


This prospect was revealed by Liu Jinlong [0491 6855 
7893], director general of the Central China Electric Power 
Group, during a recent interview in Beijing. 


The Central China Electric Power Group, a large consor- 
tium composed of more than 180 power generation, power 
delivery, construction, equipment manufacture and repair, 
design, research, and educational organizations in Hubei, 
Henan, Hunan and Jiangxi, operates the Central China 
electric power grid, which supplies electric power to these 
four provinces; its coverage is 730,000 square kilometers. 
By the end of 1992, the system’s total installed capacity 
was 24 million kW, and the annual output of electricity 
reached 113.5 million kWh. ’ 


In order to achieve these goals by the year 2000, Liu 
Jinlong stated that the Central China Electric Power 
Group will warmly welcome friends in all fields, both from 
China and from abroad, who wish to invest in the Central 
China region or to engage in technical and economic 
cooperation. 


In addition, a nuclear power plant program for the region 
covering the period through 2020 was announced at a 
recent Central China power system long-range planning 
meeting. 


According to the development program for the entire 
Central China power system, nuclear power development 
will begin in Jiangxi before the year 2000 and a 1.2- 
million-kW nuclear power plant will be built by 2010. 
Subsequently, two 3-million-kW nuclear power plants will 
be built in Jiangxi and Hunan by 2020. The installed 
nuclear power generating capacity in the Central China 
system will then be 7.2 million kW; but this figure will still 
represent less than 5 percent of the total generating 
capacity in the grid. 


The Central China power system, one of China’s major 
power systems, covers the provinces of Hubei, Hunan, 
Henan, and Jiangxi, with a total area of 730 million square 
kilometers. Its current generating capacity is 25.45 million 
kW and its annual output of electricity is 116.1 billion 
kWh. 


Minister Outlines Path for Power Sector 


946B0040A Beijing RENMIN RIBAO in Chinese 
19 Dec 93 pp 1,2 


[Article by Shi Dazhen [0670 1129 2823], Minister of 
Electric Power Industry: “Electric Power Industry Must 
Take Extraordinary Path in Development”’] 


[Text] RENMIN RIBAO has published a series of reports 
revealing the fact that our electric power development 
cannot meet demands of economic growth. How can we 
get out of the power shortage bottleneck that lasted over 
the past 23 years? 
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We believe that a much more in-depth reform is required 
in order for us to take an extraordinary path. 


To take a so-called “extraordinary” path is to depart from 
conventional wisdom in order to achieve goals and objec- 
tives of a socialist market economy. We will have to be 
determined to deal with fundamental issues affecting the 
growth of our electric power industry. Major break- 
throughs are needed in teaching new concepts, straight- 
ening out the production system, pushing for a standard- 
ized shareholder system, separating government from 
business and converting to a business enterprise structure, 
and establishing a modern electric power industry. Partic- 
ularly, we have to intensify our macroscopic control to 
raise large sums of domestic or foreign capital to invest in 
power plants, accelerate the cost structure, improve our 
ability to repay debt, promote for conservation and effi- 
cient utilization, significantly improve the profitability of 
the industry, and further unleash the production capacity 
of the industry in order to create the condition for the 
electric power industry to grow in a healthy environment. 
Therefore, an “extraordinary” path not only implies a 
jump in quantity but also in quality, not only in terms of 
speed but also in revamping of mechanism. 


1. Electric power industry will never get out of the bottleneck 
by conventional approach 


While the electric power industry van grow following our 
conventional approach in a developing nation such as 
China, it will never be able to catch up with economic 
needs and personal demand. In 1949, mainland China had 
a total installed capacity of 1,860MW and produced 4.3 
billion kW of electricity annually. Since the founding of 
the present government and after 40 years of hard work, 
China ranked fourth worldwide in terms of installed 
capacity and annual power production in 1987. By the end 
of 1993, it is estimated that China will have a total 
installed capacity of 180,000MW that produces 800 billion 
kW of electricity annually. The amount of power generated 
in days now is equivalent to that produced in the entire 
year of 1949. 


Nevertheless, as the electric power supply increases, the 
power shortage is worsening in most regions in China. The 
constraint imposed by the power shortage is hampering 
our modernization effort. Areas that are prospering usually 
have the fastest development in power supply. However, 
those are often places of severe shortage. 


It is untrue that government has ignored the electric power 
industry in the past 40 years. Nor can it be attributed to 
lack of substantial investment. We should not underesti- 
mate the effectiveness of the management system overhaul 
in the past decade. However, in all fairness, these steps did 
not break away from the routine pattern of growth. Most of 
the reform policies and measures are based on the old 
planned economy system. Unavoidably, we are affected by 
the old framework and cannot possibly eliminate all the 
shortcomings in the old system. These shortcomings are 
preventing the electric power industry from taking a 
leading role. 
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The deficiencies of the old system show up in the structure. 
Primarily, there is no separation of government and 
industry. The electric power industry is affiliated with the 
government. In a planned economy, macroscopic control 
is always subjective. This led to an insufficient level of 
investment in the electric power industry. The develop- 
ment was inadequate in scale. World Bank experts 
believed that a developing nation should invest more than 
2 percent of its GNP in electric power. However, between 
1980-1992, we only invested 1.24 percent per year. Past 
experience showed that the normal electric equipment to 
power generator capacity ration is 2:1. However, it has 
been far greater than 2 in China for years. Not only is the 
actual ratio greater than 2 but also the increment is more 
than 2. Second, energy conservation is never a priority 
issue. There are no policies and measures adopted and no 
energy conservation mechanisms and structures estab- 
lished. Society, as a whole, does not have a sense of 
necessity for energy conservation. This makes it difficult to 
promote energy conservation. A serious power shortage 
and a huge waste of electric power exist at the same time. 
Third, ownership is unclear and responsibility and 
authority are not consistently defined. Industry is a part of 
government and employees take industry for granted. For 
a long time, the government has been responsible for 
collecting and paying utility bills. Collection and payment 
are made by different branches of the government. Even 
after adopting a contract system, this has not changed. 
More than 90 percent of the profit of an electric utility goes 
into the treasury in the form of taxes and fees. On the one 
hand, the electric utility is situated between local and 
central government treasuries. On the other hand, industry 
does not have the ability to invest or borrow money. In 
other countries, some utility companies raise more than 50 
percent of the funds for basic construction. In some cases, 
it is as high as 90 percent. In China, it is less than 5 percent. 
Because the electric utility is not a truly independent 
producer and operator, and there is no competition, the 
fact that the industry has an excessively large number of 
employees has become a major problem. 


The old system produced an extremely distorted price 
structure for electric power. It neither reflects its cost nor 
its supply and demand. This irrational cost structure made 
us ignore the fact that electricity is a commodity. The 
electric utility industry competes unfairly with other 
industries. There is no way to establish a fully functional 
business management mechanism. This not only makes it 
hard to raise money to invest in construction, but also 
hampers efforts to conserve energy and suppress excessive 
demand. It also makes it more difficult to reorganize 
industry to raise foreign capital to build more power 
plants. 


From the standpoint of the electric power industry, con- 
ceptually it has been bound by tradition for a long period 
of time. Its understanding of the market economy is 
lagging. Concepts such as market, competition, profit- 
ability, investment and output are weak and need to be 
reinforced. 
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2. Extraordinary development requires us to dedicate our 
efforts on deeper reform, mechanism conversion, structure 
optimization and improved profitability. 


As early as 1975, when Deng Xiaoping [6772 1420 1627] 
was in charge at the State Council, he stressed the need to 
speed the buildup of the electric power industry to meet 
the demand of a growing economy, and to leave some 
room for the unexpected. To implement Deng’s instruc- 
tion is the objective of the electric utility industry today. 
We plan to install more than 15 million kW of large and 
medium generator units annually between 1995-1997 and 
to add 20 million kW annually between 1998-2000. In 
addition to expanding our installed capacity, other issues 
related to power generation and power grid technology and 
education will be addressed at the same time. By the end of 
this century, our total installed capacity will reach 310 
million kilowatts. Assuming a GNP growth rate of 8-9 
percent and a reduction of power demand per unit product 
value of 8-10 percent, power shortage can be alleviated 
nationally. Every county will have power and more than 95 
percent of the rural areas will have electricity. To accom- 
plish this goal, in-depth reform and the taking of “‘extra- 
ordinary”’ steps are required. 


The “decision” adopted at the Third Central Committee 
Meeting of the 14th Plenum of the Chinese Communist 
Party signified that our economic reform had entered an 
overall, accelerated and coordinated phase. The recently 
held national economic workshop accelerated the pace of 
reform and introduced a large number of measures. It is an 
excellent opportunity for the electric utility industry to 
take “extraordinary” steps. To take advantage of this 
opportunity, the main strategy is that the industry must 
actively reorganize to a corporation structure and operate 
as a business. 


A corporation structure is a beneficial tool to build a 
modern electric power industry. The core is to build a 
modern electric enterprise system that can adapt to the 
need of a market economy, has a clear ownership, respon- 
sibility and authority, and separates government from 
industry, and is managed scientifically. The eventual out- 
come in a market economy is that the electric power 
industry must operate as a business. The core is centered 
around the concept of electricity as a commodity. We have 
to create a competitive environment and allow the 
industry to operate independently in accordance with laws 
and regulations. It will become an economic entity that is 
responsible for its own profitability, growth and control. 
This is also a way to standardize a shareholder ownership 
system. 


A shareholder ownership system is a better way to organize 
and operate a business that suits the needs of a product- 
oriented society and requires a great deal of investment. It 
is widely used around the world. It is an organization that 
also meets the basic requirement of public ownership in a 
socialist society and is an effective way for the electric 
utility industry to grow in an “extraordinary” manner. On 
the basis of the status and mission facing the electric power 
industry, it is far more urgent to try out the shareholder 
ownership system. The first objective is to convert the 











mechanism. The key to its success depends on how strictly 
standardization can be done. A standardized shareholder 
ownership system, in essence, must take our special situa- 
tion into account. It has to follow the normal rules and 
regulations of a socialist market economy and our unique 
situation that production, supply and sales happen simul- 
taneously. It must be consistent with the general require- 
ments concerning shareholder ownership and obey the 
“*20-Word” policy governing the reform and development 
of the electric power industry. It should fundamentally 
liberate the productivity of the entire power industry. 


In 1987, the State Council issued the following guideline and 
principle for the reform and development of electric utilities; 
i.e., separation of business and government, using provincial 
grids as operating entities, connecting all grids, centralizing 
power dispatching, collectively raising capital for construc- 
tion, and taking individual special situations into consider- 
ation. In practice, this turns out to be an excellent guideline, 
consistent with our unique situation and existing pattern in 
the electric power industry. It systematically unveiled the 
approach to solve our power shortage problem in steps. In a 
socialist market economy, separation of business and govern- 
ment is a direction we must insist on in order to reform and 
develop the industry. “Using the provincial power grid as an 
entity to connect all power grids” is a product of the objective 
pattern in industry growth and actual economic management 
in China today. Essentially, it stresses that an inter-provincial 
or provincial power grid must be an independent economic 
entity. At the same time, it is also a collective body of mutual 
interest for a number of parties. “Centralized dispatch”’ is 
determined by the internal power production pattern. The 
complete concept should be “centralized dispatch and lay- 
ered management.” Raising money to invest in power plants 
is a major accomplishment in the reform of our electric power 
industry. To build up the electric utilities ahead of the game 
requires us to take full advantage of capital available both 
domestically and internationally. Fundraising must also be 
perfected toward a higher level, such as joint ventures and 
standardized shareholder ownership, within a socialist 
market economy structure. A standardized shareholder own- 
ership is a better way to raise money to build up the industry. 
It is more powerful than making an investment or arranging 
a loan because it can effectively attract domestic and foreign 
funds. It can clearly sort out the ownership of a complicated 
production entity through a standardized shareholder system. 
Legally, it ensures a true separation of ownership and oper- 
ating authority to protect the legal rights of the investors and 
the legitimacy of the operator. This move will help stan- 
dardize the way investment in power plant construction is 
made and the way foreign investment is treated. It will 
facilitate the government to authorize other parties to operate 
its business to improve efficiency and thus secures the appre- 
ciation of existing nationally owned enterprises. “Do what is 
suitable to the occasion and place” is a principle we must 
follow 'n implementing the reform and development plan for 
the electric power industry. As long as we insist on being 
practical, we ought to be able to find a way to standardize the 
ownership of the local power grid to place the industry on a 
healthy growth track. 
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Under the “20-Word” guideline, a standardized share- 
holder ownership may be in a variety of forms. However, 
regardless of the form, all participants must be voluntary. 
For example, in addition to a standardized share! older 
ownership-based provincial power grid, with the app. oval 
of a higher authority, a number of power plants managed 
by investors themselves or by other industries may be 
allowed to operate in parallel on the grid as well. Never- 
theless, they must sign an agreement with the power grid 
that protects their rights and specifies their responsibili- 
ties. Furthermore, on the basis of local economic growth 
conditions and with the approval of a higher authority in 
charge of electric utilities a more flexible shareholder 
arrangement may be experimented in a limited region, 
such as cities and counties along the eastern seaboard. This 
region may be called the electric utility “developing 
region.” Hopefully, local governments will provide certain 
incentives to encourage power plant construction as well. 
Investors should take advantage of such incentives and 
invest more in power plant construction to produce a 
higher annual growth rate and create a mechanism for 
future projects. This is an important measure that will 
encourage an economically growing region to build up its 
own electric power and perfect its own power grid. 


3. Strong leadership, daring experimentation and steady 
pace are required to march toward a standardized share- 
holder ownership system. 


After a decade of reform and open market policy, there is a 
solid foundation for a standardized shareholder ownership 
system. However, as a whole, our reform is still very primitive 
and unbalanced. Shareholder ownership should be experi- 
mented in more competitive and higher quality industries 
first to produce the desired results. The experience gained can 
then be used to guide the rest of the nation. Other industries 
must be patient to create the necessary conditions. We must 
proceed steadily and prevent a stampede. 


Industries that are earmarked as test points for shareholder 
ownership must rigorously follow the procedures and 
regulations issued by the government and proceed step by 
step according to plan. On the basis of the “20-Word” 
policy and the “suitability to occasion and location” 
principle, an industry must find a format that suits its 
specific situation. The focal point is to study the organiza- 
tion of the shareholder structure. 


Every electric utility must have a solid organization as a 
modern business. The organization must functior per- 
fectly for the purpose of conducting business. We must 
make sure that the State Council set aside a certain amount 
of our national infrastructure investment fund for a 
national electric utility industry corporation as its capital 
in order to strengthen its ability to borrow money else- 
where. It will be part of the power grid construction fund 
that will be loaned to the electric utility corporation to 
build key grids. It will handle the borrowing, repayment of 
principal and interest, and the construction and manage- 
ment of key power grids. Key power grids must be 100- 
percent controlled by the electric utility corporation and 
loans will be directly obtained from the national develop- 
ment bank. Existing government-owned capital in electric 
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utility needs to be liquidated. For example, after adopting 
a price structure that pays back principal and interest, the 
money collected should be reinvested in other projects 
managed by the industry. Existing and added capacity of 
the power grid must be managed by the electric power 
industry. Investment in large key power plants built for 
peak-saving and load leveling, including water pumping 
storage power plants and nuclear power plants, should be 
made by the electric utility corporation with government 
funds so that the utility company can effectively control 
and directly manage such plants on behalf of the govern- 
ment. On this basis, a national eiectric utility corporation 
should be established. 


We must insist on the principle of having a single grid 
control system and many electric utility companies. Under 
the premise that safe operation of the grid is ensured, other 
internal standardized shareholder ownership systems may 
be explored. Domestic and foreign investors will be 
encouraged to build power plants either with controlling 
interest or as a shareholder. However, investment and loan 
must be separated. If it is an investment, then it is entitled 
to dividends. If it is a loan, then its principal and interest 
should be repaid. The investor has an option to choose. 


In the next seven years, the electric power industry needs 
$25 billion. This corresponds to importing 45 million kW 
of equipment. To this end, in addition to loans obtained 
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from foreign governments, international monetary agen- 
cies and commercial credits, it is also necessary to attract 
direct foreign investment, free up tied-up capital and 
encourage joint ventures and other collaborative effort to 
construct more power plants. We have to establish and 
perfect rules and regulations that govern the use of foreign 
investment on power plant construction and strengthen 
our control over this matter. Our own national interest 
should always come first. We must provide solid leader- 
ship and rigorous supervision to make sure that risks are 
shared. We should avoid paying an excessively high or a 
fixed rate of return to put us in a disadvantageous position. 


Reform is the driving force behind liberation and devel- 
opment. In order to liberate and develop the output of the 
electric utility industry to put it in the lead, we must fully 
mobilize the resources in our central and local govern- 
ment. This is the key to a successful reform. 


To realize such an “extraordinary” growth in the electric 
utility industry, and to better serve our economy, we must 
work together as a whole under the leadership of the Party 
Central and the State Council and be persistent until our 
objectives are met. 


Energy Production, January-November 1993 


94P60126A Beijing ZHONGGUO NENG YUAN 
[ENERGY OF CHINA] in Chinese No 1, 25 Jan 94 p 15 


[Text] 





Energy Production, January-November 1993 



























































Unit Jan-Nov Jan-Nov Cumulati e percentage 
of increase over same period of 
1992 
Cumulative Current worth 
Total energy output 10,000 tons standard coal 99723 9645 3.8 
Raw coal 102642 10134 3.7 
Unified distribution mines 42448 3931 -6.9 
Local, small, medium-sized 60194 6203 12.7 
mines 
Clean coking coal 5716 510 -4.2 
Coke (machine coke) 5692.59 529.97 8.9 
Crude oil 13265.6 1207.6 2.1 
Processed crude oil 12107.7 1154.6 6.8 
Gasoline 2838.9 268.4 16 
Kerosene 343.6 34.5 -7.5 
Diesel a 3170.2 294.2 10.0 
Lubricating oil 203.9 17.6 0.7 
Heavy oil 2768 270.9 -4.4 
Natural gas 100 million cubic meters 151.3 13.6 7.1 
Electric power 100 million kilowatt-hours 7394.9 694.6 9.3 
Hydropower 1347.1 123.8 Th ee 
Thermal power 6028 568.5 8.7 














Source: State Statistical Bureau 

















Ambitious Expansion Plans Attracting Top Foreign 
Equipment Manufacturers 


94FE0343A Beijing CHINA DAILY (Business Weekly) 
in English 24 Jan 94 p 8 


[Article by Pei Jianfeng] 


[Text] China is hoping that co-operation with foreign 
engineering companies will help provide more large- 
capacity generators to meet the country’s rising demand 
for power. 


Foreign companies are welcome to invest in the produc- 
tion of thermal, hydroelectric and nuclear power- 
generating equipment, according to official sources. 


Attracted by the country’s huge market for power stations, 
foreign big names in the industry are eagerly searching 
China for co-operative partners. 


Giants like ABB, Siemens, General Electric and Westing- 
house Electric are negotiating with Chinese manufacturers 
to set up joint ventures in the country. 


A joint venture between Siemens AG of Germany and 

Dongfang Electric Co., a major electrical machinery pro- 

ducer based in Southeast China’s Sichuan Province, is 
vaiting approval from authorities. 


The main problem in Sino-foreign co-operation is the 
question of who will hold the majority of shares in the joint 
ventures. Chinese and foreign sides both demand control- 
ling stakes in their joint ventures. 


The issue is crucial, since setting up joint ventures in 
China is one strategy for foreign companies to use in 
winning contracts for the Three Gorges project, the world’s 
largest hydroelectric project. 


The huge project revolves around 26 hydroelectric gener- 
ating units, each with a capacity of 700,000 kilowatts. 
China hopes that these generators will be produced co- 
operatively by Chinese and foreign companies. 


According to the latest statistics from the Ministry of 
Machinery Industry, China’s power generator production 
reached 12.78 million kilowatts last year, an increase of 7.7 
percent over the previous year. 


But production still lags behind domestic demand, said Xu 
Lianyi, director of the ministry’s Department of Major 
Industrial Equipment. 


The government plans to raise total installed capacity from 
last year’s 180 million kilowatts to 280 million to 300 
million kilowatts by the end of the century. 


This means that in the next seven years China must install 
generators with the capacity of 100 million to 120 million 
kilowatts. 


To do this, the ministry has to approve the production of 
more than 14 million kilowatts annually, Xu said. 


He said that the biggest obstacle for domestic manufac- 
turers is the shortage of money, which will hamper planned 
production this year. 
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Chinese-made generators cost only half the price of 
imported units, but since domestic manufacturers earn 
little in profits they cannot raise enough capital for future 
development. 


Still, in recent years China has exporied generators worth 
$230 million to developing countries, including Pakistan, 
Bangladesh and Indonesia. 


Focus on Hydro, Wind Power To Reduce Pollution 


40100021A Beijing CHINA DAILY (Business Weekly) 
in English 13 Dec 93 p 8 


[Article by Chang Weimin: “State Vows To Reduce 
Pollution’) 


[Text] China’s power industry is to concentrate on the 
development of resources that produce less pollution. 


Efforts to tap hydro and wind resources will be encour- 
aged, according to an official from the Ministry of Power 
Industry. 


In 2000, hydropower generating capacity will account for 
26 percent of the country’s total, compared with 24 percent 
at present. 


That means hydropower generating capacity will climb to 
75 to 80 million kilowatts that year. The capacity at the 
end of 1992 stood at 40.7 million kilowatts. 


The industry expects to increase its power generating 
capacity to 310 million kilowatts in 2000 from the present 
170 million kilowatts. 


The majority of electricity in China is generated by coal- 
fired power plants, which emit minute sulphur particles 
that contaminate the environment. 


But several hydropower stations, with capacity totalling 20 
million kilowatts, are under construction. 


Of them, a group capable of producing 9 million kilowatts 
were kicked off this year. 


Jiang Shaojun, the ministry’s spokesman, predicted 148 
billion kilowatt-hours would be generated by hydropower 
stations this year, compared with 134.5 billion in 1992. 


Development of other energy sources, such as wind power, 
is also to be pushed forward, Jiang said. 


The industry will strive to gain a capacity of | million 
kilowatts by using wind power. 


In windy North China, especially the country’s north- 
western provinces and autonomous regions, wind genera- 
tors are common. 
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In the meantime, the industry will make major measures to 
reduce pollution from thermal power plants. 


The measures are significant as coal-firing plants will 
remain the mainstay of the industry for the rest of the 
century. 


Instaliing waste-recycling systems in old power stations is 
very expensive. 


But new thermal plants will be designed to reduce or 
eliminate pollution. 


However, the official admitted that as a developing nation, 
China needs time to reach anti-pollution standards set by 
the Western nations. 


The industry has made special efforts to raise the 
standards. 


The industry has begun co-operation with the Japanese 
Government to treat sulphur-rich coal and smoke from 
coal-fired thermal power plants. 


The industry will use funds from the Japanese Govern- 
ment for several projects. 


Two sulphur treatment projects are under way in 
Huangdao, Shandong Province, and Taiyuan, Shanxi 
Province. 


As for the nuclear power sector, another official from the 
ministry said several new plants are under consideration. 


“We attach strict anti-radiation standards to our nuclear 
plants,” the official said. 


China has two nuclear power stations, one in Zhejiang 
Province that is already in operation and the other in 
Guangdong Province that is to go into operation this year. 


Capacity of the two stations totals 2.1 million kilowatts. 


No other nuclear power plants are likely to go into opera- 
tion until after 2000. 


However, construction of at least three could be kicked off 
before the end of the century, the official said. 


China, where nuclear power generation is in its beginning 
phase, is seeking moderate development in this sector. 


Nation Needs Power Surge To Drive Growth 


40100023B CHINA DAILY (Opinion) in English 
29 Dec 93 p 4 


[Text] China has been short of electricity for 23 years. Now 
it must “break with convention” and reform its power 
industry, said Power Industry Minister Shi Dazhen, in 
PEOPLE’S DAILY (December 19). Excerpts follow: 


When the People’s Republic of China was founded in 
1949, the mainland had an installed electricity capacity of 
only 1.86 million kilowatts, and it could generate just 4.3 
billion kilowatt hours a year. 


By the end of this year, China’s installed capacity is 
expected to have passed 180 million kilowatts, with an 
annual supply of more than 800 billion kilowatt hours. The 
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amount of electricity China generates in two days now is 
equal to the total for the whole of 1949. 


But as industries expand and people use more electricity, 
the shortage of power in most parts of the country gets 
worse. The industry has developed most in areas with 
higher economic growth, but these places are also the 
hardest hit by the power shortage. 


It is unfair to say that the State has overlooked the problem 
and achievements made in reforming the power industry's 
management should never be underestimated. 


But most reform measures and policies in this sector were 
drawn up within the framework of the traditional planned 
economy and it is inevitable they bear the stamp of the old 
system. 


Investment 


Conventionally, enterprises in the power industry are 
subsidiaries of administrative organs. They tend to be 
controlled by arbitrary orders, which can mean poor 
investment. 


The World Bank suggests developing countries invest 
more than 2 percent of the gross national product (GNP) 
in the power industry. But from 1980 to 1992, China put in 
an average of only 1.24 percent of GNP. 


Energy-saving policies and measures are also inadequate 
and the public lacks a strong sense of energy conservation. 
The huge shortage of electricity thus co-exists with massive 
waste. 


For a long time, the State has demanded enterprises in the 
power industry hand in more than 90 percent of their revenue 
in taxes and profit turnover. This leaves them little cash to 
keep going and the enterprises can afford no more than 5 
percent of their revenue to invest in development. 


By contrast, their foreign counterparts raise about half the 
cash they invest themselves and in some countries the 
figure is up to 90 percent. 


Because enterprises in China’s power industry are not 
independent commodity producers and managers, they do 
not feel the pressure of competition. Most have long had 
more workers than they need. 


In the old system, electricity prices were unreasonably low 
which has caused unequal competition between enter- 
prises in the power industry and those in other sectors. 


This leads to waste which affects fundraising and the 
introduction of foreign investment. 


China’s power industry is, however, trying to keep pace 
with and even overtake the growth of the national 
economy. 


From 1995 to 1997, the government plans to increase the 
generating capacity of large and medium-sized power 
stations by more than 15 million kilowatts a year. The 
figure for 1998-2000 is 20 million kilowatts. 














If these goals are met, China’s total installed electric 
capacity will hit around 310 million kilowatts by the turn 
of the century. This will ease the shortage nationwide and 
put electricity within the reach of every county and 95 
percent of rural households. 


To fulfill the goal, the power industry must break with 
conventional practices. 


Modern power enterprises should be set up. They should 
be free from government interference, be given decision- 
making powers and assume sole responsibility for profits 
and losses. Their property rights, and rights and obliga- 
tions should be clearly defined. 


The package also includes efforts to drum into the public 
the need to save electricity. Enterprises in the power 
industry should also be allowed to compete on an equal 
footing with enterprises in other sectors. 


NATIONAL DEVELOPMENTS 
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Shareholding 


The power industry would further be helped by the 
introduction of the shareholding system. This sophisti- 
cated form of fundraising can separate managerial power 
from ownership and help protect the legal rights of both 
investors and managers. 


In the next seven years, the power industry will need $25 
billion to import electricity generating units with a 
capacity of 45 million kilowatts. 


Besides foreign loans, foreign investment is welcome and 
overseas investors are encouraged to build solely-funded 
or co-funded power plants. 


As investors, they can draw dividends according to their 
investment. As loan lenders, they will recoup both the loan 
and interest. 
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Nickel/Metal Hydride Battery Developed 


94P60097A Beijing GAO JISHU TONGXUN [HIGH 
TECHNOLOGY LETTERS] in Chinese, Vol 3 No 12, 
Dec 93 pp 1-3 


[Article by Zhang Yunshi [1728 0336 0087] and Chen Jun 
[7115 6511] of the Institute of New Energy Materials 
Chemistry, Nankai University, Tianjin 300071: “Research 
on Nickel/Metal Hydride Battery,” supported by grant 
from 863 Plan; MS received 11 Sep 93, revised 12 Nov] 


[Abstract] By applying the nation’s abundant rare-earth 
resources, a new type of hydrogen storage electrode alloy— 
and from it, a high-performance AA-size sealed nickel/ 
metal hydride (Ni-MH) battery—have been developed. 
This new high-tech product, the subject of competitive 
research and commercialization in the U.S., Japan, Ger- 
many, and other advanced nations, has several advantages 
over Ni/Cd batteries, including higher capacity, avoidance 
of Cd pollution, and larger-current charging and dis- 
charging. The 863AA Ni/MH battery developed by the 
authors has the following key performance indicators: 
nominal capacity exceeds 1000 mAh, 5-A discharge- 
to-0.8-V average capacity exceeds 950mAh (95 percent of 
rated capacity), low-temperature (-18°C) 0.2-A discharge- 
to-1.0-V average capacity is 835 mAh (83 percent of rated 
capacity), seven-day self-discharge is 15 percent, 28-day 
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self-discharge is 29 percent, and lifetime is over 500 cycles 
(based on !.75-h 400-mA charge, 1.25-h 400-mA discharge 
test). These parameters meet international standards, and 
low-temperature performance is state of the art. The 
authors have completed batch trial-production, and have 
constructed an intermediate-testing base with a single-shift 
annual output of 500,000 units [for details, see JPRS- 
CEN-93-006, 23 Jun 93, p 23]. The one figure, not repro- 
duced, is a graph of voltage drops over time for five 
different charge levels ranging from 200 mA to 5000 mA. 
There are no tables. 
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Jiangsu Installed Capacity Exceeds 10 Million 
Kilowatts 

94P60134 Beijing RENMIN RIBAO (OVERSEAS 
EDITION) in Chinese 14 Feb 94 p 2 


[Text] In 1993, Jiangsu Province added 2 million kilowatts 
in generating capacity, bringing its total on-line capacity 
above 10 million kilowatts. In the last several years, 
Jiangsu has experienced a growing gap in electric power 
supply and demand which has severely impacted industrial 
and agricultural output as well as the standard of living. As 
a result, the province has placed a priority on power 
development, beefing up the construction of the power 
infrastructure. In 1993, 2.38 billion yuan were invested in 
the province’s power sector. Of this amount, 749 million 
yuan came from the State, 1.19 billion came from the 
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province, 376 million yuan came from Huaneng and other 
energy resources investment companies, and 65 million 
yuan from foreign investors. 


Big Growth Expected in Hainan Power Industry 
in 1994 


94P60148A Beijing RENMIN RIBAO (OVERSEAS 
EDITION) in Chinese 26 Feb 94 p 1 


[Text] This year will see significant growth in Hainan’s 
electric power industry. Plans for the entire year call for 
the installation of some 400,000 kilowatts in new capacity. 
In 1994, Hainan’s hydroelectric power and water conser- 
vance hub, the Daguangba hydropower station, the Nan- 
shan power plant, and other projects will go on stream one 
after the other, basically easing the energy shortage. 
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On the Installed Capacity of the Three Gorges 
Hydropower Project 

946B0010A Beijing SHUILI FADIAN [WATER POWER] 
in Chinese No 9, 12 Sep 93 pp 23-25 


[Article by Wang Yongzhi [3769 3057 2535] of the Beijing 
Thermal Power Corporation] 


[Excerpts] 


Abstract 


On the basis of the hydropower development trend around 
the world, the Three Gorges Power Station should be 
expanded to the largest installed capacity allowable after 
taking the compensation effect of the hydropower stations 
in the upper reaches 30 years later. It should generate more 
power for peak shaving and reduce its hours of operation 
to approximately 4,000. Individual generator capacity 
should exceed 800,000 kW. A total of 24 units should be 
installed with a total capacity of 19.20 million KW; 1.52 
MillionkW higher than that in the validation plan. 


On 3 April 1992, the Fifth Meeting of the Seventh Plenum 
of the People’s Congress passed a historic resolution that 
included the Three Gorges Project in the 10-Year Plan for 
economic and soc al development. The State Council was 
authorized to select the proper time for its implementa- 
tion. It approved a validated plan with a normal water 
level of 175 meters that involves one-time construction, 
staged water storage, and continuous relocation of people. 
Nevertheless, the installed capacity of the station requires 
further investigation and discussion. 
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(1) Discussion on Installed Capacity of the Three 
Gorges Hydropower Project 


The “Resolution Regarding the Construction of the Three 
Gorges Project” specified that a total of 26 generators with 
an individual capacity of 680,000 kW will be installed. The 
total installed capacity is 17.68 millionkW and 84 billion 
kWh of electricity will be generated annually. Total 
installed capacity is determined by the individual unit 
capacity and number of units chosen. The selection of total 
installed capacity, however, has a direct impact on the 
water energy utilization efficiency, economic benefit and 
overall layout of the pivot. The annual and monthly flow 
and the head height of the water at the pivot, reservoir 
capacity and its regulating behavior determines the overall 
energy specification. Installed capacity is determined on 
the basis of the need of the power grid and economic 
feasibility by using a water utilization rate. Installed 
capacity is also a direct function of operating hours per 
year. It should match the total flow passing through all 
generators up and down the river. 


Based on the superior central geographic location of the 
Three Gorges Plant and its role in the future national 
power system, as well as on the peak shaving need of the 
power grid 10-15 years down the road, the Three Gorges 
hydropower station is designed to operate 4,571 hours per 
year. This is slightly on the high side in reference to the 
number of yearly operating hours of stations already 
completed or under construction with capacity greater 
than | million kW as shown in Table |. 





Table 1. Yearly Operating Hours of Power Stations 1 million W or Larger Completed and Under Construction in China 












































Power station equipment Installed capacity (million kW) Annual Electricity generated (Billion kWh) Yearly utilization hours 
Liujiaxia 1.225 4.653 3,861 
Longyangxia 1.28 5.942 4,642 
Baishan 1.50 2.003 1,335 
Gezhouba 2.715 15.7 5,783 
Yantan 1.21 5.66 4,678 
Ertan 3.30 17.7 5,364 
Lijiaxia 2.00 5.92 2,960 
Xiaolangdi 1.56 5.1 3,269 
Shuikou 1.40 4.95 3,536 
Manwan 1.25 6.303 5,042 
Wugiangxi 1.20 5.37 4,475 
Geheyan 1.20 3.04 2,533 
Three Gorges 17.68 84 4,751 














From the table, 9 out of 12 power stations have more 
equipment utilization hours than that of the Three Gorges 
hydropower station. About half of them are at approxi- 
mately 3,500 hours. The Gezhouba station is apparently 
operating at a high rate. For a power station that does not 
have much regulating capacity, if the number of hours in 
operation is reduced to 4,000 per year, then an additional 
1.20 MkW of capacity can be installed and the amount of 
water discharge can be substantially decreased. For this 


reason, all hydropower plants around the world are 
expanding their capacity based on the peak shaving require- 
ments of the grid. This can not only enhance the peak 
shaving effect, but can also make full use of available water 
resources to meet seasonal demands without discharging or 
minimizing discharging flood water. In China, in order to 
improve its peak shaving capability, the northeast power 
grid is planning to expand the Fengman station to | million 
kW (approximately doubling it in size). Along this 
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line of thinking, we are spending billions to construct 
pumped-storage power stations (such as Shisan Ling, 
Guangxu and Tianhuanging) just to solve the peak shaving 
problem. 


Premier Li Peng [2621 7720] clearly pointed out in the 
Three Gorges Project Construction Workshop on 19 
November that the Three Gorges Project must be con- 
structed using means compatible with our socialist market 
economy and managed with modern techniques. To 
expand the installed capacity of the Three Gorges Project 
is to offer its tremendous peak shaving capacity to the 
national power grid. This is in accordance with our 
socialist market economy that will produce great economic 
benefits. If the tiered price structure is expanded nation- 
wide, it will provide the force needed to enlarge installed 
capacity in hydropower stations. It also provides a very 
promising solution to resolving our peak demand. We 
should totally discard the idea that a better hydropower 
plant is one with long operating hours and high equipment 
utilization efficiency. 
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According to an analysis on balanced electric power and 
energy done by the Chang Jiang Committee during the 
planning stage of the project, using the year 2015 as the 
design target, the installed capacity of the Three Gorges is 
20.40 million kW. The corresponding water utilization 
coefficient is 94 percent and the hours of operation is 
4,268. In reference to the overall layout of the Three 
Gorges pivot, it is better to operate the power plant at 
approximately 4,000 hours per year. The corresponding 
installed capacity is 20-21 million kW. If it is lowered to 
3,500-3,000 hours, then the corresponding installed 
capacity is 24-28 million kW. Without changing the layout, 
there are two major approaches to increase installed 
capacity. One is to increase the individual capacity and the 
other is to increase the number of units. We should 
consider the double-row layout used in Nanchang that 
adopted the original Russian Tokto-gul hydropower sta- 
tion design and the Lijiaxia hydropower station under 
construction on the Huang He. This compact layout is a 
better approach to increase the number of installed units. 





Table 2. Installed Capacity as a Function of Reduced Operating Hours at the Three Gorges Hydropower Station 




















Plan Annual electricity generated Annual hours of operation Total installed capacity Remarks 
(100 million kWh) (10,000 kW) 

1 84 4,571 1768 

2 84 4,000 2100 

3 84 3,750 2240 

4 84 3,500 2400 

5 84 3,000 2800 

















Under the premise that the power plant produces the same 
amount of electric energy, increasing installed capacity 
and lowering yearly hours of operation is the most effec- 
tive way to generate peak power to meet the ever-rising 
peak-to-valley difference in a modern power grid. The 
Three Gorges is located at the center of the national power 
grid. We should bury steel pipes on the south side of the 
dam to make provision for the construction of a third 
power station in the future. 


(2) Discussion on the Selection of Individual Unit 
Capacity for the Three Gorges Hydropower Station 


The current plan selects a 680,000 kW generator. The 
major advantage is that it can be manufactured domesti- 
cally. The disadvantage is that its capacity is too low and 
the total installed capacity is also too low. The author 
believes that a generator should be selected based on a 
layout that suits the optimal installed capacity. We should 
also choose a plan that employs the most technologically 
advanced, economically feasible unit that would maximize 
the total installed capacity. We are building the largest 


hydropower plant in the world and we are planning to 
install units at the level of the 1970s. Moreover, it is even 
lower than the individual capacity at the Grand Coulee 
and Itaipu. This is way out of the ordinary. We are 
stressing the fact that we want to be self-sufficient. 


We need to liberate our thinking and change our concept. 
The selection of individual unit capacity needs to be 
revalidated based on a socialist market economy. Genera- 
tors that are going to be installed over a dozen years down 
the road ought to be a product of the 21st century. We 
should be ambitious enough not only to build the largest 
hydropower plant in the world but also to have world-class 
individual unit capacity. 


Several individual unit capacity plans are described in the 
following. Using a turbine diameter of D, = 9.5 m, a design 
head of H = 85 m, and a turbine force of N = 6.9 million 
kW, the unit flow of the turbine is calculated to be Q’, = 
1.081 m°*/s. 


Given the same H and Q’,, the values of D,, N and steel 
pipe diameter D are shown in Table 3. 
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Table 3. Water Turbine Output as a Function of Steel Pipe Diameter 
Plan Turbine diameter (D1) (m) | Turbine output N(kW) | Unit output Nj (kW) Efficiency 7 (%) Pipe diameter D (m) 
1 9.5 690,000 680,000 98.55 12.30 
2 9.85 729,200 707,300 97.00 12.72 
3 10.0 764,500 741,500 97.00 12.95 
4 10.05 773,200 750,000 97.00 13.00 
5 10.40 824,700 800,000 97.00 13.46 
6 10.50 843,000 817,700 97.00 13.59 
7 10.70 876,300 850,000 97.00 13.85 
8 11.00 927,800 900,000 97.00 14.24 
9 11.30 979,400 950,000 97.00 14.63 
10 11.60 1,030,900 1,000,000 97.00 15.00 




















To maintain the current layout, the author recommends 
two different plans for the individual unit capacity. 


The first one is Plan 2 where the turbine diameter is a 
non-standard value of 9.85 m. The output of the turbine is 
729 MW and the generator unit produces 700 MW. This 
plan ensures that the individual unit capacity at the Three 
Gorges is equal to that at two existing famous power 
plants, i.e., the Itaipu at the Brazil-Paraguay border and 
the Grand Coulee Dam in the United States. The number 
of units remains unchanged and the layout does not need 
to be altered. The total installed capacity is 7OOMW x 26 = 
18,200MW, which is 520,000 kW higher than that in the 
validated plan. 


Second is Plan 5. The turbine diameter is D1 = 10.40 m, 
the turbine output is 824,700 kW and the generator unit 
output is 800,000 kW. Because the plan requires the use of 
a 13.5 m diameter pressure steel pipe, the center distance 
between units is increased by 3 m. In order to keep the 
flood gates and ship locks in their original positions, the 
north and south plants need to reduce the number of units 
by one each, i.e., 13 units in the north and 11 in the south. 
The total number is 24 and the overall installed capacity is 
800MW x 24 = 19,200MW. It is 1.52MW larger than that 
in the validated plan. A station of the same length can 
accommodate 22 0.9MW units with a total installed 
capacity of 19.8 million kW, or 20 1MW units with a total 
installed capacity of 20 million kW. It is obvious that 
installing 0.8MW units is the most effective way to raise 
the overall installed capacity. By the end of this century, 
China should have the capability to manufacture 83010MW 
generator units. It is also possible to jointly design and 
manufacture with foreign firms as in the case of the 
Geheyan hydropower station. It also may be possible to 
solicit international bids for some of the units. 


(3) Conclusion 


The Three Gorges hydropower station must take the 
compensating and regulating effect of the hydropower 
stations upstream 30 years from now into account. It must 
take full advantage of its location at the center of national 
power grid and generate as much power for peak shaving as 
possible. It should have the maximum installed capacity 
possible to enhance its peak shaving capability. It is 


recommended that 24 generator units with an individual 
unit capacity of 800MW be placed. Since there is essen- 
tially no change in plant length and location, there will be 
minimal change to the water flow downstream. The diam- 
eter of the steel pipe is increased by 10 percent to 13.5 m. 
The increase in difficulty to manufacture should be easy to 
handle. Our hydropower experts, scholars and colleagues 
should revalidate the individual unit capacity and unit 
number based on the new socialist market economy. There 
is still time to change the design. 


Despite the fact that two 170,000 kW units were success- 
fully tested at the Erjiang station of Gezhouba, the Dajiang 
station refused to use it. Instead, it is still using the smaller 
125,000 kW unit. The consequences are that it is wasting 
water 100 days a year. Hopefully, this will not happen at 
the Three Gorges. 


The plan to install 24 800MW units at the Three Gorges is 
of vital importance. 


Speeding Up Work To Establish Jinsha Jiang 
Hydropower Base 


946B0035A Beijing SHUILI FADIAN [WATER POWER] 
in Chinese No 11, 12 Nov 93 pp 3-8 


[Article by Wang Xinmao [3769 0207 5399] of the Water 
Conservancy and Hydropower Planning and Design 
Academy] 


[Text] 


Abstract 


Water flow in the Jinsha Jiang is abundant and steady. The 
drop is huge and concentrated. A total of 75.12 million kW 
of installed capacity is possible, capable of producing 
355.5 billion kWh of electricity per year. This corresponds 
respectively to 20 and 19 percent of the capacity and power 
production to be developed nationally. It is the most 
concentrated water resource in the world. In the past, this 
“lode” was not developed due to its geographic location 
and regional economy. As our economy grows, speeding up 
the development of the Jinsha Jiang Hydropower Base will 
have a major effect on alleviating the severe power 
shortage in the southeast, improving our energy structure, 
industrial structure, and ecology in the upper reaches of 
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the Chang Jiang, and promoting economic growth in 
southwest and southeast China. 


In response to a recommendation made by the Southern 
Electric Utility Corporation, the China Electric Power 
Association and the China Society of Hydropower Engi- 
neering organized a visit to the middle and lower reaches 
of the Jinsha Jiang. Experts and top officials of different 
departments from the central, regional and provincial 
government and in the area of survey and design, partici- 
pated in this effort. The primary purpose of the visit was to 
invite our comrades from the southeast, where a severe 
energy shortage exists, to take a first-hand look at the 
energy resources available on the Jinsha Jiang and to 
explore the possibility to jointly develop this resource to 
supply electric power from west to east. 


(I) Jinsha Jiang Resources Are Abundant and Easy To 
Develop 


The Jinsha Jiang is a branch of the upper reaches of the 
Chang Jiang and flows from Yushu, Qinghai, to Yibin, 
Sichuan. It flows through Qinghai, Xizang, Sichuan, and 
Yunnan, and is 2,290 kilometers long. It covers a basin of 
more than 490,000 km?. The flow is abundant and steady 
and the head is huge and concentrated. The average flow is 
4,920 m?/s and the mean annual discharge is 155 billion 
m?. There is not much fluctuation in the annual discharge. 
The ratio of the wettest to the driest year is merely 1.38. 
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The main stream has a drop of 3,280 m and the mean drop 
is 1.43 percent. It can accommodate a total installed 
capacity of 75.12 million kW and produce 355.5 billion 
kWh of electricity per year, corresponding to 20 percent of 
the capacity to be developed nationwide and 19 percent of 
the electricity to be generated. The amount of electric 
power generated per year is equivalent to 128 million tons 
of standard coal. It will play a pivotal role in balancing our 
primary energy resources. It ranks first in the world in 
terms of abundance and concentration of hydropower 
resource. 


The middle and lower section of the Jinsha Jiang, from 
Shigu to Yibin, is the focus of research and development. 
After repeated surveys, proofs of concept, and planning in 
the past 30 years, according to the “Briefing on Compre- 
hensive Utilization of the Chang Jiang Basin Plan” and the 
development plans prepared by the Kunming Institute and 
the Chengdu Institute, the middle and lower reaches of the 
Jinsha Jiang can be developed in 10 stages. Figure | is a 
schematic diagram of the cascade development. Figure 2 
shows the cross-section view of the cascade development. 
Major specifications of the power stations are shown in the 
table. After additional surveys and studies done in 1992, 
the Kunming Institute proposed to build at Jinanqgiao 
instead of Zhili and at Yanke instead of Hongmenkou. The 
accompanying table illustrates that this development 
project will result in tremendous benefits. 


Yibin 





Pingshan 







Xiangjiaba 


Ritued,  ‘eibe 





Baihetan 


Figure 1. Plane View of Cascade Development of the Jinsha Jiang 
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Figure 2. Cross-Section of Cascade of the Jinsha Jiang 
Major Specifications of Hydropower Stations Along the Middle and Lower Reaches of the Jinsha Jiang 
Item Upper Lower Hong- Zhili Pichang | Guany- | Wud- | Baihetan | Xiloudu | Xiangjiaba 
Hutiaoxia} Hutiaoxia| menkou inyan ongde 
Normal water level | 1,950 1,800 1,620 1,390 1,259 1,128 950 820 600 380 
(m) 
Total capagity (100 17.95 _ 8.58 1.22 5.92 3.37 4.00 19.50 12.06 4.77 
million m~”) 
Regulating capacity 12.95 -_ 1.85 0.21 2.22 0.77 1.60 9.30 6.62 0.91 
(100 million m 
Installed capacity 3.00 3.00 4.00 2.00 2.50 2.50 7.40 12.50 | 10.08/ | 5.00/7.20 
(million kW) 14.48 
Annual power 12.242 16.251 | 23.892 13.129 | 14.349} 13.723 | 32.00 $5.00 | 53.16/ | 26.18/30.85 
production (100 64.00 
million kWh) 
Guaranteed 12.131 17.266 | 24.289 13.618 | 14.143 | 12.756 | 28.79 49.26 34.6/ 13.67/28.89 
capacity (100 58.68 
million kW) 
1. Tremendous Power Generating Capability proposed by the Kunming Institute is adopted, an extra 1.5 


On the basis of the plan that the water level at the 
Hutiaoxia Reservoir is 1,950 m, 51.98-58.58 million kW 
of generators can be installed to produce 263.7-275.4 
billion kWh of electricity annually. If the 2,012 m scheme 


million kW of generator capacity can be installed at the 
Upper and Lower Hutiaoxia hydropower stations and an 
additional 11 million kW of capacity can be built down- 
river to produce an extra 21 billion kWh of electricity a 
year. 
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2. Excellent Regulating Effect 


The “spigot” reservoir at Upper Hutiaoxia and two addi- 
tional huge reservoirs at Baijidu and Xiluodu will regulate 
the river flow to ensure good power-generating quality. 


3. Good Overall Benefits 


The development will also result in other benefits such as 
flood control, silting, irrigation, navigation and soil pres- 
ervation. 


4. Better Geologic Condition 


Although the region is frequently struck by earthquakes, 
dams can be built in relatively stable sites with better 
geologic conditions. Each cascade has the geologic condi- 
tion to build a tall dam. 


5. Superior Technoeconomic Indicators 


The hydropower station at each cascade has superior 
technoeconomic indicators such as the amount of engi- 
neering work, construction cost, flooding loss, and popu- 
lation relocation. 


6. Major Improvements in Transportation at Most 
Hydropower Station Sites 


National or provincial highways pass through sites such as 
the Upper Hutiaoxia, Jinangiao, Guanyinyan, Xiluodu, 
and Xiangjiaba. Lower Hutiaoxia and Baihetan are acces- 
sible by local roads. In addition, most hydropower station 
sites are located near towns and villages. 


(11) Development of the Jinsha Jiang Has Major 
Strategic Significance 


1. Deliver Electricity From West to East To Alleviate 
Energy Shortage in the Southeast 


Energy resources are in short supply in the eastern, central 
and southern regions. The shipping of coal produced in the 
north to the south puts a tremendous strain on transpor- 
tation. With sustained economic growth, there is a rising 
demand for energy and electricity. If we continue to rely 
upon coal alone, it will be difficult for our production and 
transportation system to meet our demand. Pollution is a 
major problem and it is impossible to build a large number 
of costly nuclear power plants to solve our energy shortage 
problem. The abundant water energy resource in the 
southwest, especially the delivery of electric power gener- 
ated from the Jinsha Jiang eastward, is an important 
energy resource for the southeast. On the basis of our 
analysis, if the cascades of the Jinsha Jiang Hydropower 
Project are completed in 2040, 50 million kW of power can 
be supplied to the east. This will have a major impact on 
alleviating the energy shortage and improving the primary 
energy structure in the southeast. 


2. Developing Hydropower To Lead Economic Growth 
in the Southwest 


Since the reform, although there has been some economic 
growth along the Jinsha Jiang, with the exception of a few 
cities such as Panzhihua and Yibin, the growth is still very 
slow, particularly in minority areas. Nevertheless, there is 
an abundance of hydropower, mineral and biomass 
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resources. Speeding up the work to develop the Jinsha 
Jiang can drive up the development of other natural 
resources in the region and improve the local economy and 
cultural standard. It will convert its resource advantage to 
economic advantage and can improve the layout of our 
industrial structure. Developing the Jinsha Jiang can also 
improve the ecology in the upper reaches of the Chang 
Jiang. In addition, it will bring a fortune to our minorities. 
This helps solidify us as a nation to secure our south- 
western border. It carries a great deal of political and 
economic significance. 


3. Development of the Jinsha Jiang Hydropower Base 
sda ey the Three Gorges More Economically 
neficia 


The completion of the Jinsha Jiang cascades will produce 
a total water storage capacity of 77 billion m°, a regulating 
capacity of 36 billion m’, and some flood control capacity. 
By regulating the reservoirs, the flow downstream will 
increase in the dry season and decrease during a flood. 
Furthermore, it will also block sand from washing down 
the river. 


(1) After the Xiluodu reservoir is constructed, by way of 
regulating the flow, the city of Yibin will have the 
capability to deal with a 100-year flood, instead of the 
current 20-year flood. In addition, it can also reduce 
the flow of floodwater into the Three Gorges to 
improve its flood control capability. 


(2) After the Xiluodu reservoir is completed, the dam will 
block the movement of suspended material from 
upstream. In 30 years, it can intercept 67 percent of the 
suspending materials, the equivalent to reducing the 
suspension at Yichang by 30 percent. As a result, it will 
slow down the rise of flood levels at the end of the 
Three Gorges caused by silting. 


(3) According to an analysis done by the Chengdu Insti- 
tute, regulation provided by the Xiluodu reservoir can 
produce an additional 880,000 kW of capacity to the 
hydropower stations at Xiangjiaba, Three Gorges, and 
Gejiaba and generate 1.6 billion kWh of electricity per 
year. 


(4) By the regulating power of the Xiluodu reservoir, the 
minimum flow during drought season can be increased 
from 1,060 m*/s to 2,000 m?/s to improve the naviga- 
tion conditions down the Ji isha Jiang and along the 
upper reaches of the Chang Jiang. 


(IIT) Progress in Early Stage Work on Jinsha Jiang 
Hydropower Base 


1. Hutiaoxia Cascade. The Hutiaoxia gorge is approxi- 
mately 22 km in length and has a 200 m drop. It has 
numerous shoals and rapids and steep cliffs on both 
banks. Most exposed rocks are marble and quartzite. 
Some geologic survey and planning work was done by 
the Chang Jiang Water Conservancy Commission in the 
1960s. The South China Institute has established a 
hydrology station at the Longpanba site in Hutiaoxia to 
conduct planning stage survey work. As for the develop- 
ment of Hutiaoxia, the schemes studied in the past 
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include a two-stage approach, building two tall dams at 
upper and lower Hutiaoxia, and a hybrid approach, 
building a tall dam at upper Hutiaoxia and leading water 
from the right shore to a power plant in lower Hutiaoxia. 
Specifically, with reference to the fact that the original 
upper Hutiaoxia dam site is too narrow, designers also 
proposed to move the dam upstream to Longpan where 
the river is wide. These approaches are being studied as 
a part of the planning work. 


Normal water level should be selected primarily based 
on Yunnan’s ability to absorb flooding of farmland and 
relocation of people. Presently, Yunnan is leaning 
toward a high water level plan. This not only can 
generate more electricity along different stages but also 
can bring water to irrigate approximately 1.2 million mu 
of farmland in central Yunnan. These are issues to be 
investigated in the planning stage. The next step is to 
study and demonstrate the scale and method of devel- 
opment at Hutiaoxia and to determine the normal water 
level in the Upper Hutiaoxia reservoir. This front end 
work needs to be accelerated to ensure that it plays a 
“‘lead” role after hydropower stations at Xiangjiaba and 
Xiluodu are put on line. 


2. Jinangiao Cascade. With the support of Yunnan, on the 
basis of a comparison of terrain, geology, transportation, 
and construction conditions, the Kunming Institute 
proposed to replace Zhili with Jinangiao. It has also 
completed a planning survey. The dam site is primarily 
covered with dense basalt and a small amount of tuff. It 
is a better site. The station is to be built behind the dam. 
Initially, a 2.5 million kW station with a guaranteed 
production of 1.273 million kW is planned. The scale 
appears to be appropriate. If possible, this early stage 
development proposal by Yunnan should be supported. 


3. Guanyinyan Cascade. This dam site, primarily covered 
by quartzite and silt, will be developed with a power 
plant behind the dam. The Kunming Institute has 
completed the planning survey work. The plant is of an 
appropriate size and has the necessary conditions for 
development. The city of Panshihua hopes that con- 
struction can begin as soon as possible. Regardless 
which one of the three proposed sites is chosen, Huaping 
County in Yunnan will be flooded by the reservoir. A 
comprehensive technoeconomic analysis should be done 
in the early stage to choose the most appropriate site. 


4. Baihetan Cascade. As early as the 1950s, under 
extremely difficult circumstances, the Kunming Insti- 
tute conducted survey and design work with experts 
from Czechoslovakia on this site. The East China Insti- 
tute has built roads and erected cable bridges to conduct 
surveys for the planning stage. This site is primarily 
covered with hard basalt. It stands on solid bedrock that 
offers an excellent geologic condition. Other conditions 
for development are also outstanding. It is a key project 
to deliver electric power from the Jinsha Jiang eastward. 
Moreover, it regulates the flow downstream at Xiluodu 
and Xiangjiaba. 
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5. Xiluodu Cascade. Here, the river channel is straight in a 
V-shaped valley. Bedrock, mostly basalt, is exposed on 
either bank. It is hard and solid. Geologically, it is 
perfect for the construction of a tall dam and under- 
ground buildings. Developing conditions such as con- 
struction and transportation are good. Xiluodu is the 
largest hydropower station on the Jinsha Jiang. Its 
reservoir has the ability to regulate the river flow year 
round. The Chengdu Institute has conducted a great 
deal of survey and design work for several years. If the 
front-end cost is assured, a dam site selection report can 
be prepared by the end of 1993. A feasibility report can 
be finished in 1995. Development of Xiluodu is an ideal 
first phase project for the delivery of electricity from the 
Jinsha Jiang eastbound. Local global governments want 
an early development. 


6. Xiangjiaba Cascade. The Chengdu Institute began site 
surveys in 1975. These were followed by geological 
surveys done by the Wujing Hydropower Survey Team. 
In 1985, the design survey responsibility was switched 
to the South China Institute. In 1990, the Institute of 
Water Conservancy held a site selection meeting for the 
dam. Site VII is preferred and site III is the alternate. 
The dam site base is sandstone. The South China 
Institute is working on the hub layout at the selected 
site, performing hydraulic model experiments, con- 
ducting geologic survey work, and mapping navigation 
channels. This station has the best conditions for con- 
struction and transportation. In addition, cities such as 
Yinbin and Shuifu are close by. The overall benefit of 
the power station is substantial. Furthermore, it works 
as a reverse regulating reservoir for the Xiluodu 
hydropower station. It will benefit both the power grid 
and navigation. If the preliminary phase funding can be 
secured, a feasibility report may be completed in 1984. 


Xiangjiaba and Xiluodu are sister power stations. They 
should be included in the first phase of construction on 
the lower reaches of the Jinsha Jiang. 


(IV) Preliminary Understanding of the Development of 
the Jinsha Jiang 


Since the 1950s, organizations such as the Chang Jiang 
Water Conservancy Commission, Kunming Institute, 
Chengdu Institute, South China Institute, East China 
Institute, and the Chinese Academy of Sciences have 
conducted a great many surveys and planning and design 
work on the Jinsha Jiang and acquired a tremendous 
amount of data. In 1981, the Chengdu Institute prepared a 
plan to develop the lower reaches. Since feasibility studies 
of Xiluodu and Xiangjiaba are in progress, as time goes by, 
many new findings will surface. As for the middle reaches, 
the Kunming Institute is conducting full-scale planning 
work. The survey and design work in the planning stage for 
the Hutiaoxia cascade is being conducted by the South 
China Institute. In recent years, the China Electric Power 
Association and the China Society of Hydropower Engi- 
neering have also done a great deal of work on the 
development of the Jinsha Jiang. The following is a 
discussion on strengthening the early-stage effort. 











1. Sticking to a Basic Construction Process 


We must stick to a basic construction process despite the 
fact that our economy is growing at a fast pace and the 
depth of reform is getting deeper. Preparation of a 
hydropower planning report is an important stage. It 
determines the scope, phases and sequence (selection of 
first stage work) of the development effort. It is the 
foundation required for a feasibility study of every 
hydropower station. We must do a good job to prepare a 
hydropower planning report for the middle and lower 
reaches of the Jinsha Jiang. 


2. Study Major Technoeconomic Issues in Depth 


The Jinsha Jiang is China’s largest hydropower base. We 
must rigorously perform the front-end preparation work 
and study related major technoeconomic issues in great 
detail. 


(1) On the basis of the overall development plan of the 
Chang Jiang Basin, the Jinsha Jiang is supposed to be 
developed for hydropower, navigation, irrigation, 
water supply, and flood control for areas downriver. 
There are different requirements for the different cas- 
cades. Various industries also have different require- 
ments for the development of the Jinsha Jiang. Some of 
them are extremely demanding. It makes the planning 
and early stage work very difficult. 


(2) Although there is an abundance of resources along the 
Jinsha Jiang, there is only a limited amount of land 
available for development. This makes the relocation 
of people more difficult. Furthermore, the region 
belongs to minorities. We must clearly understand the 
degree of difficulty in relocating the population. 


(3) The Jinsha Jiang valley is narrow and the river is swift. 
It also contains a great deal of mud and sand. The 
riverbed has a thick overburden layer. It is located in a 
high earthquake frequency zone. In addition, there are 
problems such as high slopes and reservoir bank sta- 
bility. Individual reservoirs may leak. These natural 
conditions make the engineering design and construc- 
tion more difficult. 


(4) From the standpoint of the scale of the project, all 
hydropower stations are more than 2 million kW. 
Technical requirements for tall dams are very stringent. 
Many issues such as tall dam construction, high 
capacity water turbine generators, ultrahigh voltage 
power transmission technology and diversion in high- 
flow situations must be investigated. Some issues may 
require considerable development. 


(V) Suggestions on Accelerating Jinsha Jiang 
Hydropower Development 


The rapid growth of our economy, particularly in the 
southeast, presents an urgent need to resolve the power 
shortage problem. Developing the Jinsha Jiang is a way to 
actually deliver electricity to the east. Moreover, develop- 
ment of the Jinsha Jiang is an important component in the 
control and development of the Chang Jiang and the 
economic strip along the Chang Jiang. To this end, the 
author has the following suggestions. 
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1. Stronger Government Leadership. Development of the 
Jinsha Jiang is a strategic project that will have a 
significant impact on the economy. It should be treated 
as serious as the project to divert water to the north from 
the south. Under the guidance of the State Planning 
Commission and the Ministry of Electric Power 
Industry, a Jinsha Jiang development office should be 
established to study major policy issues such as 
hydropower development schemes, capital-raising 
approaches, electricity pricing policy, rights and benefits 
related to provinces that own the resources and those 
that consume power (plus power station ownership and 
distribution of benefits of hydropower stations bor- 
dering two or more provinces), and shouldering invest- 
ments for overall utilization, and provide its finding to 
the government in the decision-making process. 


2. Expanded Publicity. In order to accelerate the Jinsha 
Jiang, the project should be more aggressively promoted 
through a variety of channels by different means to 
make more people in more departments and industries 
aware of the significance of building a hydropower 
energy base in the southwest to allow the appropriate 
authorities and departments to adopt the necessary 
economic, legal and administrative measures to help 
implement and support this project. This will bring 
more organizations and more people to support the 
development of hydropower along the Jinsha Jiang. 


3. Securing Early Stage Funding. The scale of the project to 
build the Jinsha Jiang hydropower stations is enormous. 
There will be a great deal of work at the front end for a 
considerable period of time. If construction is to begin 
in the year 2000, early stage work should start now, 
otherwise it will be too late. It will seriously impact the 
development effort. To accelerate the development of 
the Jinsha Jiang, the focus now is to begin early stage 
planning work of key hydropower stations and sites 
along the river. To speed up this early stage work, we 
need to increase the level of funding. The Planning and 
Design Academy is very much concerned about the 
early stage work for the Jinsha Jiang project and has 
scheduled several design units to get involved in the 
early stage work on the river sections and hydropower 
stations at Xiangjiaba and Xiluodu. Nevertheless, 
progress is hampered due to a severe shortage of funds. 
To solve this problem, a special request was submitted 
to the State Planning Commission, the Ministry of 
Electric Power Industry and the National Energy 
Resources Investment Corporation. In addition, based 
on the principle of a market economy, the authority 
should negotiate with the electric utilities in central, 
eastern and southern China to invest in the project for 
future consumption in order to raise money to cover the 
front end work and the construction cost. 


Furthermore, the suggestion that the Three Gorges 
Development Corporation invests in the Jinsha Jiang 
project should also be followed up and nailed down. 
Upon completion of the Three Gorges project, it is a 
natural for the cooperation to immediately develop the 
Jinsha Jiang. If this suggestion is accepted, early stage 











JPRS-CEN-94-002 
18 March 1994 


funding will be secured and ownership of the project will 
be clear. It will further facilitate the progress of early 
stage work. 


Under the premise of increased funding, through 
strengthened leadership and coordination, requirements 
on quality and progress can be further defined. Different 
tasks can then be assigned and various units can rela- 
tively quickly produce quality planning design reports. 
If funding cannot be increased, then all our efforts on 
proof of concept and schemes will be in vain. 


4. Speeding Up the Planning Report. This report should 
include details such as voltages of eastbound electricity, 
stage development plan, and development sequence. It 
should be officially reviewed by the government to serve 
as the basis for the design of various stages of 
hydropower stations. It should be pointed out that an 
approved river hydropower planning report is a 
necessity to attract capital from other provinces and 
countries. 


Development of the Jinsha Jiang is a monumental task 
that is going to take place between this and the next 
century. As long as the government provides stronger 
leadership, increases the level of funding for early stage 
work, relies on science and technology, takes control over 
planning and design, formulates appropriate policies, and 
obeys the principle of a socialist market economy in raising 
construction capital, there is a possibility that the Jinsha 
Jiang Hydropower Base project may start in 2000. By 
2010, electricity will be transmitted eastward. The Jinsha 
Jiang Hydropower Base will be completed by 2040. 


River Successfully Blocked at Ertan Site 


946B0039A Chengdu SICHUAN RIBAO in Chinese 
11 Dec 93 p 1 


[Article by reporters Xia Guangping [1115 0342 1627] and 
Xiang Rong [7639 2837]: “River Successfully Blocked at 
Ertan Hydroelectric Station Site] 


[Excerpts] Panzhihua, 10 Dec—Today the river was suc- 
cessfully blocked at the site of the Ertan hydroelectric 
power plant paving the way for next year’s pouring of 
concrete for the muin dam. 


Located 46 km from Panzhihua city, the Ertan hydroelec- 
tric station is a key construction project of the Eighth 
5-Year Plan. It is China’s first superlarge hydroelectric 
power station, whose installed capacity will reach 3.3 
million kW. The dam will be 240 meters high and the 
annual output of electricity will be 17 billion kWh. Six 
hydraulic turbine generating units, each with a capacity of 
550,000 kW, will be installed in an underground power- 
house on the left bank of the river. The Ertan hydroelectric 
station is being built as a joint investment by the central 
and local authorities with loans from the World Bank. Bids 
were solicited internationally for the entire main project, 
and item management was conducted in accordance with 
international practices, so that the project marks a mile- 
stone in China’s power construction. The static investment 
authorized by the state was 10.5 billion yuan, and the 
dynamic investment will reach 21.0 billion yuan. After the 
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station is completed and put into operation, in addition to 
the standard loan repayment procedure, an average of 700 
million yuan in profit taxes will be paid annually, and 
about 500 million yuan in funds will be accumulated for 
use in Sichuan’s hydroelectric power development. 


First Unit of Big Daguang Hub Project Joins Grid 


946B0043A Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 19 Jan 94 p 1 


[Article by reporter Bao Hongjun [7637 3163 0193)] 


[Text] Haikou, 18 Jan—The Hainan Provincial Electric 
Power Bureau and Daguangba Power Plant Construction 
Directorate jointly announced that the No. | unit of the 
Daguangba water conservancy and hydropower hub 
project—a key “Eighth 5-Year Plan” project—passed 
examination and acceptance, and formally joined the grid 
on 29 December 1993. The unit has been functioning 
normally. 


The Daguangba water conservancy and hydropower hub 
project, located on the mainstream of the Changhua Jiang 
in Dongfang County in western Hainan Province, will be 
used for power, irrigation, flood control and tourism, and 
will generate 520 million kWh per year, irrigate 995,000 
mu of land, and will have a 1.7 billion cubic meter 
reservoir. 


When completed, this project will alleviate the electric 
power bottleneck on Hainan, and will have great signifi- 
cance for the economic development of western Hainan. 


Although the installed capacity and output of this project 
will be in the lower range of large-size plants, its construc- 
tion will provide valuable experience in terms of new 
technology in design and construction. 


Work Begins on Daheko Hydropower Station 


94P60069A Chengdu SICHUAN JINGJI RIBAO 
in Chinese 10 Nov 93 p 1 


[Text] Work on the main portion of the Daheko 
hydropower station has officially begun. The station will 
have an installed capacity of 69,000 kilowatts. Total 
investment will be 337 million yuan. Located in the Qian 
Jiang region, Youyang County [of Sichuan Province], the 
station will be on the Apeng River, a tributary of the Wu 
Jiang. The height of the dam will be 84.5 meters and the 
reservoir capacity will be 115 million cubic meters. The 
station should generate some 375 million kilowatt-hours of 
electricity a year. 


3 Million Kilowatts in Added Hydropower 
Capacity in 1993 


94P60073A Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 17 Dec 93 p 1 


[Text] At 2357 hours on 15 December, the Tongjiezi 
hydropower station in Sichuan Province added 150,000 
kilowatts in installed capacity to the grid. Tongyjiezi is a 
major state construction project built by the 7th Water 
Conservancy and Hydroelectric Power Bureau. The 
project was completed three and one-half months ahead of 
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schedule. This brought the total added hydropower 
capacity for the whole nation in 1993 up to 3.09 million 
kilowatts, exceeding the state plan for 3 million kilowatts 
in added capacity for the year. 


Newly Installed Hydropower Capacity Sets Record 
94P60113 Beijing RENMIN RIBAO in Chinese 1 Jan 94 p 1 


[Text] In 1993, China’s newly installed hydroelectric 
capacity set a record (for any single year), breaking the 3 
million kilowatt barrier. 


Up to 25 December 1993, 12 generators larger than 
200MW (and with a total installed capacity of 3.0225 
million kilowatts) had gone into service. This exceeded the 
State Plan, which called for 11 units with a combined 
capacity of 2.77 million kilowatts. Added to this are local 
small and medium hydroelectric generators, which put 
China in second place in the world (behind Brazil) for 
newly installed hydro capacity, exceeding that of the 
United States, the former Soviet Union, and Canada. 


Update on Three Gorges Bidding 


94P60145 Shanghai JIEFANG RIBAO in Chinese 
] Feb 94 p5 


[Text] In mid-January, a meeting to solicit bids on the 
main body of the Three Gorges project was held in 
Yichang, Hubei Province. This round of bidding involved 
the left bank phase one, section one C2-1 bid (the perma- 
nent ship locks), the C3-1 bid (temporary locks and ship- 
raising machinery), and the C4-1 bid (the initial excava- 
tion work for the dam and power station). 


It has been reported that bidding was hot and heavy among 
the first-round competitors, who included the Gezhouba 
Engineering Bureau and other elite hydropower construc- 
tion units. The quoted low for the permanent ship lock was 
280 million yuan and the high was 490 million yuan. The 
quoted low for the temporary ship lock was more than 340 
million yuan and the high was more than 760 million yuan. 
For the left bank dam and six powerhouses, the low bid 
was more than 49 million yuan and the high bid was more 
than 100 million yuan. 


It was further reported that a decision on the first-round 
bidding would be made before 10 February and that work 
would begin in March. 


150,000-Kilowatt Station To Be Built in Anta 
County, Jilin 

94P60151 Changchun JILIN RIBAO in Chinese 
12 Jan 94 pl 


[Text] Recently, a meeting of the State Planning Commis- 
sion approved the construction of the Sihugou hydropower 
station in Antu County. It will be the largest local 
hydropower project in Jilin Province. The station, which 
will have an installed capacity of 150,000 kilowatts, will be 
mainly for the generation of electricity but will also serve 
flood control, aquatic products, and tourism. 
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Construction Due To Start on Longtan Station 


40100038A Beijing CHINA DAILY in English 
17 Feb 94 pl 


[Excerpt] Nanning (Xinhua)}—Construction is due to start 
on the Longtan hydroelectric power station, on the Hong- 
shui River in Southwest China’s Guangxi Zhuang Auton- 
omous Region. 


Cheng Kejie, chairman of the region, told repoiters that 
the hydropower station is believed to be second only to the 
projected Three Gorges hydropower station in scale, and 
when it is completed it will be the second biggest in Asia. 


During the first-phase construction, a water control dam 
with a height of 375 metres will be built, and seven 
generating units with a total generating capacity of 4.2 
million kilowatts will be installed. 


When the first phase is completed the hydropower station 
will be able to generate 15.67 billion killowatt-hours of 
electricity a year, Cheng said. 


During the second-phase construction, two more gener- 
ating units, to boost the station’s aggregate generating 
capacity to a total of 5.4 million kilowatts, will be installed. 


The entire project will require a total investment of 30 
billion yuan ($3.4 billion), of which $970 million will be 
provided in the form of World Bank loans, the chairman 
said. 


[Passage omitted] 


Foreign Firms Sign $10 Million Three Gorges Deal 


94FE0343B Beijing CHINA DAILY (Economics/Business) 
in English 27 Jan 94 p 2 


[Article by Xie Songxin] 


[Text] Five foreign companies yesterday signed the first 
contracts to supply construction equipment to the giant 
Three Gorges hydro-electric power project on thr Yangtze 
River. 


The companies—Caterpillar and Ingersoll Rand of the 
United States, Atlas Copco of Sweden, and Fried Krupp 
and Mannesman Demag of Germany—will provide $10 
million worth of earth-moving equipment, said officials 
with the China National Machinery Import and Export 
Corporation (CMC). 


The five suppliers were selected through public bidding 
held a month ago by CMC and China National Technical 
Import and Export Corporation. 


The drills, bulldozers, cranes and excavators are to be 
delivered before June. 


Xiao Chonggian, a senior manager with the Yichang-based 
China Three Gorges Project Development Corporation, 
said negotiations for another batch of contracts covering 
the supply of similar equipment worth $20 million were 
now going on. 


The Three Gorges project will buiid the largest hydroelec- 
tric power station and dam in the world at a cost of nearly 
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100 billion yuan ($11.5 billion). It will affect about 12 
million residents on the middle reaches of the Yangtze and 
take 17 years to finish. 


Construction started last year, and Xiao expects 20 million 
cubic metres of earth will be shifted this year. 


As the project grows so does the demand for equipment, 
said Xiao. 


The project has already sparked fierce competition for 
contracts among foreign manufacturers and suppliers. 


Xiao said billions of dollars worth of equipment will be 
bought abroad for the project. And the purchases will be 
made by different means as the project moves along. 


After the earthmovers, China will start to buy concrete and 
sand processing equipment and large plant, Xiao said. 


His company is now looking for foreign partners willing to 
help ~hinese companies make dump trucks in the country. 


“We want the Three Gorges Project to bring on the 
development of Chinese industries by using foreign tech- 
nology instead of merely buying equipment from foreign 
manufacturers,” Xiao said. 
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In addition, his company is seeking foreign funds, 
including export credits and other foreign government 
loans, to pay for the equipment. 


China is also looking for international help to design and 
produce the huge generators for the Three Gorges Project. 


The plans include 26 water turbines with an installed 
capacity of 700,000 kilowatts each. They will be among the 
biggest in the world. 


To encourage international cooperation, a month-long 
symposium was held late last year, with more than 90 
Chinese and foreign experts taking part. 


Many leading » eign companies with experience of 
building generators with a capacity of 600,000 kilowatts 
and more were represented. 


They included the Volth and Siemens companies of Ger- 
many, GE of Canada, Hitachi, Toshiba and Mitsui of 
Japan, and LMZ and Electrical of Russia. 
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China Huaneng ‘Trying Every Means’ To Attract 
Foreign Funds 

40100028B Beijing CHINA DAILY (Economics and 
Business) in English 6 Jan 94 p 2 


[Article by Chang Weimin: “Energy Group Eyes More 
Funds”’] 


[Text] The China Huaneng Group, a prototype for Chinese 
State-run enterprises, has launched an ambitious overseas 
expansion. 


Wang Chuanjian, president of the $5.2-billion enterprise 
group, yesterday said his firm will try every means to 
attract funds from overseas. 


The group needs investment equal to 100 billion yuan 
($11.5 billion) in the next eight years, Wang said. 


Wang made the remarks in a speech at the opening session 
of a five-day board meeting to plan this year’s work. The 
meeting started yesterday in Beijing. 


The group, established in 1988 with support from the 
central government, has used 33 billion yuan ($3.8 billion) 
for projects in power generating, coal mining and trans- 
portation, raw material production and other businesses. 


More than 30 percent of the investment came from over- 
seas, mainly in terms of foreign government loans and 
export credits. 


Earlier, he said the group planned to install power gener- 
ators with a 15-million-kilowatt capacity by 2000. 


The group also expects to produce 30 million tons of 
quality coal annually by then. 


Wang boasted of the group’s ties with many foreign firms 
and governments as well as international financial organi- 
zations, saying it will diversify its fundraising channels. 


“Foreign government loans and export credits are not 
enough. The group must have more ways to get overseas 
funds,” he said. 


The president hoped to see more joint ventures, coopera- 
tive projects and leasing business with foreign partners. 


Wang urged senior officials in the group’s subsidiaries to 
kick off preparations for an investment guide as soon as 
possible. 


Huaneng now runs more than 30 ventures with foreign 
firms. 


The group produced 69 billion kilowatt-hours of elec- 
tricity, or 8.4 percent of the country’s total, and several 
million tons of quality coal, in 1993. 


This year the group plans to produce 76 billion kilowatt- 
hours of electricity. That represents a growth of 10 per- 
cent—higher than the country’s other power generating 
enterprises. 


An ambitious development programme for the next eight 
years has been approved by the central government, Wang 
said. 
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However, the president added the group’s main challenge 
is raising the funds required for its goals. 


By 1993, the group had insta'led 14.12 million kilowatts of 
generators, or 7.8 percent of China’s total. 


In addition, it has built facilities to produce and transport 
10 million tons of quality coal annually. 


In 1993, 5 billion yuan ($575 million) was used to install 
generators to produce 1.63 million kilowatts and construct 
a large coal production base in Shaanxi Province and Inner 
Mongolia Autonomous Region. 


Huaneng, as a result of all these achievements, is recog- 
nized in the country as a most efficient enterprise group. 


Its operation system, flexible and adaptable to the market 
economy, is regarded as the key factor in its success over 
the past five years. 


The group made profits of 4.9 billion yuan ($563 million) 
in 1993. Of that, 3.5 billion ($402 million) were used to 
pay loans. 


Sichuan pn any Bey Plant Working on 
Nation’s Largest Thermal Power Equipment 


946B0033C Chengdu SICHUAN RIBAO in Chinese 
4 Dec 93 p 3 


[Article by Wei Tao [7614 3447] 


[Text] Recently the Dongfang Turbine Plant in Sichuan 
formally began experimental manufacture of the first Sino- 
Japanese designed 600MW turbogenerator, the largest 
piece of thermal power equipment in China. The produc- 
tion of this equipment marks China’s entry into products 
for the coming century. 


In order to stand tall in a fiercely competitive market, this 
plant set its sights on the world’s best and relentlessly went 
after high-capacity, low-consumption, and high-level turbo- 
generator products, and set a new pattern for product devel- 
opment. During the “Seventh 5-Year Plan” alone the factory 
manufactured over 20 new products, including SOMW, 
200MW, and 300MW turbogenerators which have been a 
boon to industry and are well regarded both at home and 
abroad. Thereafter, the plant leadership realized that to keep 
up with the rapidly growing economy the country would need 
even bigger and better thermal power equipment, and looking 
ahead to the next century, they joined with the Hitachi 
Corporation in 1991 to design and produce a 600MW turbo- 
generator. 


Undaunted by the size and the cost of the task, the plant 
rounded up a large task force, materials and money, and got 
into the development and research manufacture of the 
“600MW unit.” Early last year, a “600MW office” composed 
of the best people, was set up, and they completed the 
conceptual design and made changes to the large and sophis- 
ticated Hitachi blueprints, grappled with the design, process 
and raw materials, made four adjustments to the new contract 
grid plan, and improved the technical training of plant 
personnel. The plant is now fully prepared for the trial 
production of the 600MW turbogenerator, which will be the 
factory’s ticket for entry into the coming century. 
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State Council Approves Construction of 1200MW 
Shanxi Plant 


946B0041A Taiyuan SHANXI RIBAO in Chinese 
16 Dec 93 p 1 


[Article by Niu Tingxiang [3662 1694 4161] and Bi 
Suoming [5643 6906 2494}] 


[Text] The so-called “spigot” project for the national key 
industry and mining development zone in Shanxi, the 
Liulin power plant, has been approved for construction by 
the State Council. The Provincial Electric Power Bureau 
Chief, Bian Xuehai, went to the worksite to present the 
approval report, and to work with the Luliang Prefecture 
Committee and Administrative Office, and the Liulin 
County Committee and County Government to imple- 
ment the Provincial Committee and Government directive 
on “Key Projects and Breakthroughs.” The Province, 
Prefecture, and County have joined in a campaign to 
assemble the manpower, materials, and money to start 
generating power in 1995. 


The Liliu coal field, a “national treasure” renowned for the 
volume, accessibility, and quality of its coal, couldn’t be 
developed on a large scale because of shipping and mobi- 
lization limitations. The Ministry of Energy Resources and 
central and provincial experts have done numerous studies 
and have lobbied for the construction of a large-scale 
power plant within the mining zone. After the Provincial 
Committee and Government proposed the strategic policy 
of “putting power transmission and coal transportation on 
equal footing,” the central government decided to list it, 
and it also caught the attention and the support of the 
Asian Bank. The project, which is designed for a scale of 
1200MW at a total investment of 4.1 billion yuan, is to be 
completed by the end of the century. The scale of the first 
stage will be 200MW, which will be completed and oper- 
ating in 1995, generating 1.4 billion kWh per year. It will 
use 3.6 million tons of secondary raw coal, will generate 
46.4 million yuan in profit taxes, and the total investment 
is estimated to be 650 million yuan. Bank loans will 
amount to US$65 million, and the State Energy Invest- 
ment Corporation will loan 60 million yuan. It will be one 
of China’s 26 large-size power plants, and one of the four 
large power plants in the province, after Shentou and 
Yangcheng. Once built, the Liliu mining district’s output 
of raw coal can increase from the current 9.14 million tons 
per year to 14 million by 1995, with an annual increase in 
social benefits of over 200 million yuan. 


To guarantee meeting the construction schedule, officials 
of the State Planning Commission, Ministry of Energy 
Resources, and the Provincial Committee and Govern- 
ment have made repeated visits to the work site, and the 
Luliang Prefecture Committee and executive offices as 
well as the Liulin County Committee and Government 
together have solved the funding, technical, material, 
labor, and land acquisition problems. By 10 December, the 
provincial and local electric power foundations came up 
with the needed 240 million yuan, acquired the 825 mu of 
land, a full line of facilities, and the engineering bids. The 
infrastructure requirements and grading of the site are 
basically completed. 
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Huangjuezhuang No. 1 Unit Joins Grid 


94P60078A Chengdu SICHUAN RIBAO in Chinese 
23 Nov 93 p 1 


[Text] On 21 November, the 200-kilowatt No. | generator 
of Sichuan’s Huangjuezhuang power plant—a major con- 
struction project of the Eighth Five-Year Plan—joined the 
grid for the first time. 


The Huangjuezhuang power plant will have a total 
installed capacity of 1.2 million kilowatts. In the first stage 
of construction, two 200MW coal-fired units will be 
installed; the project is a joint investment construction 
effort on the part of the State and Sichuan Province. 
Construction officially began in November 1991. The No. 
| unit was among the units that would give the nation an 
increase of 12,000MW in 1993. The No. 1 unit will help to 
ease Sichuan’s energy shortage and promote the province’s 
economic growth. 


The plant’s No. 2 unit could be finished and could begin 
generating power by June 1994. 


State Council Approves Feasibility Report for Dalad 
Second Stage 

94P60133A Hohhot NEIMENGGU RIBAO in Chinese 
4 Feb 94 pl 


[Text] The State Council has approved the feasibility 
report for the second stage of the Dalad power plant in 
Inner Mongolia. On the foundation of the two 330,000- 
kilowatt units built in the first phase of the Dalad project, 
a major item in the State’s Eighth Five-Year Plan, two 
more 330MW units will be added in the second phase of 
construction. 


Work on Southwest’s Largest Thermal Power Plant 
Begins 

94P60135 Beijing RENMIN RIBAO in Chinese 

23 Jan 94 pl 


[Text] On 18 January [1994], work hegan on the first phase 
of the Qujing thermal power plant, a major construction 
project of the Eighth Five-Year Plan and the largest 
thermal power plant in the southwest. Qujing will have an 
installed capacity of 1.2 million kilowatts and is a joint 
construction project involving the National Energy Invest- 
ment Corporation and Yunnan and Guangdong provinces. 
Investment in the first phase will be approximately 2.4 
billion yuan. 


eae Proceeding on Jiangxi’s Fengcheng Power 
nt 


94P60137 Beijing RENMIN RIBAO (OVERSEAS 
EDITION) in Chinese 23 Feb 94 p 3 


[Text] The foundation for the Fengcheng power plant, 
currently the largest investment project in Jiangxi Prov- 
ince, has recently gone in. The static investment in 
Fengcheng is 4.2 billion yuan. The power plant will have 
four 300MW generator units for a total installed capacity 
of 1.2 million kilowatts, representing both the largest 
generator units and the largest plant (in terms of installed 
capacity) in Jiangxi Province. Plans call for the No. | unit 
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to join the grid in 1996 while the three remaining units 
should be operational before 1999. The plant could gen- 
erate up to 6.78 billion kilowatt-hours of electricity a year. 


Zhejiang, Hong Kong Sign Agreement for 2400MW 
Power Plant 

94P60148B Beijing RENMIN RIBAO (OVERSEAS 
EDITION) in Chinese 25 Feb 94 p 2 


[Text] The fourth joint agreement with a foreign interest 
to construct a large-scale electric power project—the 
Wushashan power plant—was signed recently in Hang- 
zhou. This joint praject, between Zhejiang and Hong 
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Kong, involves the construction of a 2400MW coal-fired 
power plant. Investment in the first stage of the project 
will be 9 billion RMB and calls for the installation of two 
600,000-kilowatt generating units and their transmission 
and transformer equipment. After operating for 20 years, 
the plant will be turned over to the Zhejiang Electric 
Power Bureau. Signing for the Chinese side was the 
Zhejiang Electric Power Development Corporation. The 
Hong Kong Dongfang Overseas Development Company, 
Ltd. and the U.S. BECHTEL Group are acting as tech- 
nical consultants to the Hong Kong side and will also 
participate in the project. 
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ae iang Sign s pe Agoeement on Big 2400MW 
“Fired Pl 


pre ee all ZHEJIANG RIBAO in Chinese 
26 Nov 93 p 1 


[Article by reporter Chen Zhigao [7115 1807 7559}] 


[Text] The signing ceremony for the “Agreement for 
Cooperative Development of the Yinghua Power Plant at 
Ningbo, Zhejiang Province’ was held on 26 November. 
The Chief of the Provincial Electric Power Bureau and 
President of the Zhejiang Electric Power Development 
Corporation, Zhang Weiwen, and Chief Executive of the 
Singapore (Shengbaowang) Group represented the two 
sides in signing the agreement. 


Singapore Cabinet Advisor, Lee Kuan Yew; Ministry of 
Information Minister, Yang Rongwen; Ambassador to 
China, Zheng Dongfa; Former Deputy Secretary of the 
CPPCC, Gu Mu; Director of the State Council Special 
Economic Zones Office, Hu Ping; Former Vice Minister of 
the State Planning Commission and Ningbo Economic 
Promotion Committee Chairman, Chen Xian; Vice Min- 
ister of the Ministry of Construction, Tan Qinglian; Gov- 
ernor of Zhejiang Province, Wan Xueyuan; Vice Governor 
and Secretary of the Ningbo Municipal Committee, Xu 
Yunhong; and Mayor of Ningbo, Chen Tonghai, attended 
the signing ceremony. 


The Ningbo Yinghua power plant is the first large-scale 
electric power project to be built by joint venture between 
China and Singapore. Ii will be a coal-fired power plant 
with an installed capacity of 2,400MW. The first phase of 
construction will include two 600MW units and trans- 
former facilities for an estimated investment of 5.5 billion 


yuan. 


This large-scale power plant will be built near Xiangshan 
Wan at Xianyang in Yin County by the Zhejiang Province 
Electric Power Bureau (Zhejiang Province Electric Power 
Development Corporation) and the Singapore Group’s 
subsidiary (Shengbaowang) Engineering Development 
(Private) Corporation, who will be working together in a 
construction, ownership, operation, and transfer type of 
arrangement. Both sides invested 50 percent, forming the 
Sino-Foreign Cooperative Ninglong Power Corporation, 
which will build and run the power plant. After 20 years of 
operation, it will be turned over to the Zhejiang Electric 
Power Bureau. 


The feasibility study for the Yinghua Power Plant Project 
has been completed, and the project proposal document 
has been delivered to the national authorities. The author- 
ities say that if development goes smoothly the first phase 
of this project can be formally up and running in 1999. 


Work ins on Haishiwan—Gansu’s Largest 
Mineshaft Project 

946B0041B Lanzhou GANSU RIBAO in Chinese 
8 Dec 93 p I! 


[Article by reporter Zhang Kacong [1728 0595 5115]] 


[Text] On 7 December, tens of thousands of mine con- 
struction workers and local people gathered in Honggu 
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District of Lanzhou Municipality to attend the ceremony 
for the startup of construction of the Haishiwan mineshaft 
by the Yaojie Mining Bureau. At 2:30 p.m., Zhong Zha- 
olong, Standing Committee member of the Gansu Provin- 
cial Committee, Vice Governor Cui Zhenghua and others 
ignited tumultuous applause at the formal announcement 
of commencement of the project. 


Authorities of the Ministry of Coal, State Energy Invest- 
ment Corporation, and provincial and municipal depart- 
ments attended the ceremony. 


The Haishiwan mineshaft, now approved by the State 
Council, is Gansu’s largest mineshaft construction project. 
Its geological coal reserves are 243 million tons; it is 
designed for an annual output capability of 1.5 million 
tons, and it can remain in service for 81 years. The 
operating investment will be 324 million yuan and it will 
be built in 78 months. It will be equipped with advanced 
technology and facilities and built to high-output and 
high-efficiency standards. The formal startup of construc- 
tion is targeted to solve the mineshaft replacement predic- 
ament in the Yaojie mining district as quickly as possible, 
and it will help to ease the serious coal shortage situation 
that exists in the two provinces of Gansu and Qinghai. 


Since the Haishiwan mineshaft project was listed as a 
national preparatory project in 1990, the national minis- 
tries and commissions involved, and the provincial and 
municipal departments concerned gave it their full sup- 
port, and the ahead-of-schedule preparations handled by 
the Yaojie Mining Bureau proceeded smoothly. So far, 
over 93 million yuan have been raised, and the civil 
engineering work has been done on the 48,000 square 
meter work site, getting it ready for construction to begin 
on the main shaft, ventilator shaft and adits, and bringing 
it to the highest standard of readiness for any capital 
construction project in Gansu’s coal mining history. 


1.14 Billion Tons of Raw Coal Mined in 1993 


946B0042A Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 8 Jan 94 p 1 


[Article by reporter Qin Jingwu [4440 0079 0582]] 


[Text] China’s coal industry made new gains in reform and 
development last year as its annual raw coal output 
reached 1.14 billion tons, 25.50 million tons more than the 
previous year; 16 new mines went into operation during 
the year, increasing the annual production capability by 
11.16 million tons. Coal exports were 18.05 million tons. 


Coal makes up over 75 percent of China’s primary energy 
resources, and 82 percent of the electric power generated 
last year was produced from coal. Last year China freed up 
coal prices in the east and eliminated the 2 billion yuan 
subsidies, and when the key coal mines got into the market 
they concentrated on raising their economic performance, 
shipped and sold specific volumes, closed inefficient mines 
at 42 locations, and transferred 150,000 workers to diver- 
sified industries, while coal production for the year 
reached 470 million tons, which was 12.50 million tons 
less than the previous year. The per capita raw coal 
production rate for key national coal enterprises was 1.4 
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tons, reducing the annual losses to less than 4 billion yuan, 
a reduction of more than 30 percent in losses over the 
previous year. The collective output of local coal mines 
and village coal mines was greatly increased over the 
previous year. 


Diversification of national coal mines increased phenom- 
enally last year, many products from domestic enterprises 
moved into the socialist market. A line of Sino-foreign 
joint ventures, and cooperative enterprises were formed. 
Last year’s output value reached 18 billion yuan, a 20 
percent increase over the previous year. There are now 
over 20 kinds of business activities in electric power, 
chemical industry, building materials, machinery, com- 
mercial trade, agricultural, forestry, animal husbandry, 
and fishing, at nearly 20,000 factory locations, producing 
more than 4,000 kinds of products, and there are more 
than 20 diversified mining operations with output values 
in excess of 100 million yuan. 


According to Minister Wang Senhao of the Ministry of 
Coal, all coal prices will be freed up this year, and it is 
estimated that raw coal output will reach 1.16 billion tons, 
and mine shafts will be under construction at seven 
locations, which will increase the annual production capa- 
bility by 11.55 million tons; new mine shafts will go into 
operation at 18 locations, increasing production capability 
by 31.99 million tons, and the output value of diversified 
operations will increase 15 percent. More local coal enter- 
prises will be converted to coal-processing to develop more 
comprehensive operations. Mining districts with suitable 
circumstances will implement a more unified scale of 
construction and management combining coal, electricity, 
roads, and harbor operations, and at the same time electric 
power, metallurgy, chemical industry, and railroad enter- 
prises will be encouraged to invest in coal operations. 
Areas lacking coal will be urged to go to rich coal districts 
to invest in coal mining operations and to engage in 
Sino-foreign commercial joint ventures and cooperative 
forms of coal operations. 


Coal Industry Seeks More Foreign Investment, 
Technology 


94FE0315 Beijing CHINA DAILY in Enlgish 12 Jan 94 p 1 
[Article by Chang Weimin] 


[Text] The coal industry is seeking foreign investment, 
technology, and know-how as it maps out new develop- 
ment plans for the next seven years. 


The plea for overseas help came as Coal Industry Minister 
Wang Senhao outlined the major new plans in Beijing 
yesterday. 


The plans include an 800-kilometre pipeline for liquefied 
coal [slurry], which will be built with funds and technology 
from the United States, Wang said. 


A feasibility study for the pipeline—linking Mengxian in the 
coal-rich province of Shanxi to Weifang in Shandong Prov- 
ince—is being done jointly by Chinese and Americans. 


The project is expected to help reduce pollution and 
improve coal combustion efficiency, Wang said. 
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To date, the industry has spent more than $4 billion from 
countries such as Japan, the United States, France and 
Sweden. 


And Wang said more Sino-foreign coal-mining joint ven- 
tures will be established. 


The industry dug 1.14 billion tons of coal in 1993, 25.5 
million tons more than in the previous year. 


Production this year is expected to be 1.16 billion tons, but 
Wang predicted the national economy in the year 2000 will 
need 1.4 billion tons a year. 


So the industry will build more efficient mines in the next 
seven years, he said. 


In 1993, 14.3 billion yuan ($1.64 billion) was used to dig 
16 mines, capable of producing 11.2 million tons of coal. 


This year, 18 mines able to produce 32 million tons a year 
will go into operation. 


Wang said the coal industry will welcome investments 
from other sectors like railways, power generators, metal- 
lurgy and chemicals. 


Chinese coal mines, which used to fulfill limited State 
quotas, will now be allowed to launch power plants and 
build railways, the minister said. 


More than 75 percent of China’s energy comes from coal 
and hundreds of millions of tons are carried across the 
provinces by train, adding to the rail bottleneck. 


New Ideas on Boosting Coal Industry 


40100028A Beijing CHINA DAILY (Opinion) in English 
7 Jan 94 p4 


[Text] China’s coal industry is growing at the fastest rate in 
the 14 years of the nation’s economic reform, according to 
an article in the January 3 issue of PEOPLE’s daily by 
Wang Senhao, Minister of the Coal Industry. 


In his article, Wang offered his ideas on how to remodel 
the industry for the market economy. 


The output of raw coal increased from 618 million tons in 
1978 to 1.11 billion tons in 1992, an average annual rise of 
about 35.5 million tons. The hefty increase has ensured a 
relatively good supply of coal for the nation. 


Advanced coal-mining technologies have also been intro- 
duced. The mechanization of mining rose from 33 percent 
in 1978 to 72 percent in 1992. 


The coal industry, a pillar of the economy, was hamstrung 
under the central planning system, Wang said. Laden with 
the problems created by a planned economy, the industry 
is finding it difficult to gear itself up for a free market. 


An excess of workers in State coal mines has resulted in 
inefficiency and deficits. The major mines, which together 
produce 480 million tons, employ 3.6 million people, far 
above the world average staffing level. 


Furthermore, the railroads cannot meet the demands of 
rising coal production. 
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Wang recommends a comprehensive development strategy 
for the industry that would invite investment from abroad 
and other sectors of the country’s economy. 


The central government has set a target of producing 1.5 
billion tons of coal by the year 2000. 


That means China must raise production by about 400 
million tons in the next six years. 


“It will be a very tough task to achieve the goal,” Wang 
said. 


Wang called for investment through various channels such 
as the power, chemical, railway and metallurgical indus- 
tries. Meanwhile, the central government should continue 
increasing its investment in developing major coal mines. 
Collectively-owned mines in townships should also be 
encouraged, Wang said. 


China should also try to attract foreign investors to help 
develop coal mines in China. 


Wang suggested that coal producers be encouraged to set 
up their own processing firms or power stations to alleviate 
the pressure on railroads. This could help coal producing 
firms integrate themselves into the market economy. 


Unbalanced distribution combined with central planning 
helped turn coal-rich Northwest China into a major pro- 
ducer and exporter. The number of employees continued 
to increase even as mines were exhausted, and the result 
was inefficiency. 
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The coal industry must be updated. Employees of mining 
enterprises must be put to better use and surplus workers 
allowed to enter the service industry, Wang said. Sideline 
businesses may help lift coal mines out of their quandary. 


A responsibility system or a shareholding system should be 
introduced in some profitable coal enterprises. This may 
help extricate them from the rigid control of government, 
Wang said. Those producers not included should also try 
to improve their management. 


Wang held that China should increase its exports of coal. 
The nation exported 20 million tons of coal in 1992, only 
1.8 percent of its output. He attributed the meagre exports 
to the monopoly of the China National Coal Import and 
Export Corporation. 


As a remedy, Wang said coal producers, especially the 
major ones, should gradually be allowed to export their 
products directly. Wang recommended establishing a 
China Chamber of Commerce of Coal Import and Export 
to take charge of export policy-making and other tasks 
such as setting the minimum prices and price fluctuation 
ranges. 


In addition, the chamber of commerce could collect data 
from the international market and study the management 
of domestic producers to help improve efficiency. 
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New Hope for Eastern Oil Industry 


946B0008A Beijing LIAQWANG ZHOUKAN 
[LIAOWANG WEEKLY] in Chinese 27 Sep 93 p 13 


[Text] Chengdao is a little known area near the area where 
the Huang He enters the sea. However, it has caught world 
attention with the discovery of China’s largest shallow sea 
oil field—the Chengdao oil field, which has recently been 
put into development. The development of this oil field 
not only presents a bright future for China’s eastern oil 
industry, it also opens a new era in the development of 
China’s shallow sea oil fields. 


About 100 kilometers north of the famous oil city of 
Dongying in eastern China and out into the sea where the 
Huang He enters the sea, one sees four offshore oil rigs. 
According to the Shengli Shallow Sea Company, this oil 
field has a daily output of 1,500 tons. It has produced, up 
until late August this year, 42,000 tons of crude oil. This is 
very encouraging news as the oil field has just been put into 
production. 


The change from long-term exploration alone to explora- 
tion and development at the same time in the Chengdao oil 
field was necessitated by the development of the Shengli 
oil field and also the development of Eastern China’s oil 
industry. The Shengli oil field is China’s second largest oil 
field, with an output last year of 33.50 million tons, about 
one-fourth of the nation’s total oil output. The Chinese 
government, in its Eighth Five-Year Plan, states the 
strategy of “stabilizing the east and developing the west” in 
oil development. However, it is no easy task to stabilize 
and maintain the current level of output in the east. The 
development of the Chengdao oil field has significance as 
a backup oil field to Shengli and also as a reserve area. This 
is an integral part of China’s oil industry development 
strategy. 


The Tarim Basin and Bo Hai Wan are China’s two 
brightest stars in the oil industry. Bo Hai Wan, adjacent to 
Shengli, is a shallow sea area with an average depth of less 
than 20 meters. The layer of sedimentary rocks lies flat on 
top of each other on the sea bed. Bo Hai Wan has rich oil 
reserves. It is also a strategically important area in China’s 
oceanic development. China views the continental shelf oil 
development and Tarim Basin oil development in the west 
as the keystone in its oil industry. 


Bo Hai Wan is about 80,000 square kilometers in area and 
it is an integral part of the North China oil and gas area. 
The Chinese government started specific gravity measure- 
ment and exploration in Bo Hai Wan as early as 1965 and 
this work has never stopped. For the Shengli oil field, ever 
since the latter half of the 1980’s, exploration has focused 
on the Bin Hai area, with the discovery of Gudong and 
other oil fields. In 1988, in the Bo Hai Wan area where the 
Huang He enters the sea, the Chengdao oil field was 
discovered. This field controls an oil-bearing area of 36 
square kilometers. It was discovered and verified that the 
oil field has oil and gas reserves exceeding 100 million 
tons, and by the year 1995 its capacity could be developed 
to an annual total of 1 million tons of oil. The annual 
increase of oil geological reserve is about 30 percent of 
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Shengli’s annual increase of reserve. Its long-term reserve 
is expected to reach several hundreds of million tons. The 
discovery was ranked as one of China’s top 10 technolog- 
ical achievements in 1988 and is highly regarded by 
China’s oil and technological circles. Shouldering the task 
of exploring and developing China’s largest shallow sea oil 
field at present is the Shengli Oil Field Shallow Sea 
Exploration and Development Company. This is the only 
company in China capable of shallow sea and ultra-shallow 
sea oil exploration and development. The company not 
only undertakes the exploration and development of 
Chengdao oil field, it also dispatches oil rigs and ships to 
Liaodong Wan and North Bay to work in the shallow 
waters there. The company is a significant force in the 
exploration and development of continental shelf and 
shallow sea oil development in the eastern part of China. 


The company has about 2,600 employees, three docks, five 
offshore oil rigs, a floating platform and 34 auxiliary 
vessels including two triple-purpose vessels equipped with 
satellite-guided navigational aids. The special-purpose 
wharf was completed and put into operation at the end of 
July. The dock can accommodate all ship and platforms. 


With the decision in 1984 by the Chinese government to 
set up the Shengli Oil field Shallow Sea Oil Drilling 
Company, Shengli Oil Field Shallow Sea Development 
Company also underwent corresponding changes to keep 
up with the development. Its scale of operation expanded 
continuously. The technology of oceanic oil development 
went to new highs. This is particularly so since last year 
when good news came in oil drilling. Eight oil wells each 
with a daily output of 100 tons were drilled one after the 
other, greatly increasing the oil-bearing area of Chengdao 
oil field and also the geological reserves of the oil field. 


Wei Xueyi, deputy general manager of Shengli oil field, is 
also general manager of the Shallow Sea Company and the 
person responsible for the development of the Chengdao 
oil field. He remarked that the change from exploration 
alone to exploration and development together is an his- 
torical change. Chengdao will be responsible for 30 percent 
of the increase in production in the Shengli oil field and 
this is very significant in the nation’s oil development 
strategy of stabilizing and maintaining the east. However, 
he said, because of various limitations such as capital, the 
pace of development cannot be pushed too fast. The task 
this year for Chengdao oil field is to have eight exploration 
wells and three production wells and to have an additional 
geological reserve of 20-30 million tons. The company 
takes “the easy one first, the high output ones first, early 
development and early harvest” approach. The company 
is taking a pragmatic approach of building smaller and 
easier drilling platforms and trying to put into production 
as soon as possible the wells that have been drilled. 


In order to expedite the development of shallow sea oil, 
Shengli Shallow Sea Oil Exploration and Development 
Company relentlessly explored new technology and has 
successfully raised the technological level of oceanic oil 
exploration. Over 100 technological achievements were 
made. One of the technological achievements is the self- 
designed and built “Shengli No. 2” shallow sea “Walking” 
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oil rig, which can walk in ultra-shallow waters at a speed of 
60 meters per hour—the world’s first ultra-shallow sea 
walking oil rig—and is ranked as one of the top 10 
technological achievements for 1992. 


In order to develop the rich reserves of this shallow water 
oil field, Wei Xueyi and his management team are trav- 
eling throughout the nation and also overseas for the 
purchase of offshore oil drilling platforms, oil rigs and 
various transport vessels and equipment so as to expedite 
the development of this oil field. This is also the golden 
opportunity for foreign companies to sell equipment and 
technology to China. 


Obviously, the development of Chengdao oil field opens 
up a new road for the development of Bo Hai Wan and 
China’s Shallow Sea oil development. A new horizon and 
new hopes are now visible. A lot of human resources and 
material and capital will be put into the Bo Hai Wan and 
the continental! shelf development between now and the 
advent of the next century. 


Shaanxi-Gansu-Ningxia-to-Beijing Pipeline Project 
To Begin in 1994 


946B0008B Beijing RENMIN RIBAO in Chinese 
11 Sep 93 p 2 


[Text] Beijing, 10 Sep, New China News Agency— 
(Reported by reporter Liu Puquan)—Mr. Zhang Bofa, 
deputy mayor of Beijing, disclosed today that China Petro- 
leum and Natural Gas Company and Beijing Metropolitan 
City will jointly build the Shaanxi-Gansu- 
Ningxia-to-Beijing Pipeline, now that the project has been 
approved by the State Planning Commission. The pipeline 
will supply natural gas to Beijing by the year 1997. This is 
an important step China has taken to support Beijing's 
effort to win the right to host the International Olympic 
Games in the year 2000. 


The pipeline from Shaanxi-Gansu-Ningxia natural gas 
fields to Beijing will measure 800 kilometers in length and 
more than 600 centimeters in diameter. The pipeline runs 
through Shaanxi, Shanxi, and Hobei provinces and passes 
through five river crossings across the Huang He and 140 
river Crossings across numerous smaller rivers. It crosses 
railroads in 20 places, highways in 48 places and runs 
through complicated relief and geological structures such 
as hilly areas, valleys, and gorges and the loess plateau. The 
project will take three years to complete. Work on the 
project is planned to commence during the first half of 
1994 and by the end of 1997 the conditions will be there 
for the supply of natural gas to Beijing. Total engineering 
investment is about 2.5 billion yuan. When Phase I of the 
project is completed, the pipeline will be able to supply 
about | billion cubic meters of natural gas to Beijing per 
year. 


At the same time, Beijing will also start work on its natural 
gas supply, storage and usage facilities to synchronize with 
the pipeline project. Total investment is about 1.5 billion 


yuan. 


When Shaanxi-Gansu-Ningxia natural gas is made avail- 
able to Beijing by the pipeline, the natural gas will replace 
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the charcoal. It will reduce the number of residential 
fireplaces by 600,000 and the number of furnaces in public 
utilities and industrial users by 40,000. This will improve 
greatly the environmental conditions of Beijing and raise it 
to the level and standards required by the World Health 
Organization. 


Tarim Update 


946B0032C Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 16 Dec 93 p 1 


[Article by reporter Zhang Heping [1728 0149 1627]] 


[Text] Tarim oil field has received a loan of US$500 
million from the Xinjiang Branch Bank of the Bank of 
China, opening the way for further exploration and devel- 
opment of the oil field. 


The Deputy Director, Xie Zhigiang, of the Tarim Petro- 
leum Prospecting and Development Directorate, 
announced that during four years of prospecting in 
northern and central Tarim, covering an area of over 
30,000 square kilometers, over 95,000 kilometers of two- 
dimensional digital seismic prospecting, and 2,200 kilome- 
ters of three-dimensional prospecting have been com- 
pleted, 169 exploratory wells have been drilled, totalling 
970,000 meters of drilling footage, and industrial-grade oil 
and gas flows have been found at 81 wells. Six oil fields 
that have been confirmed or basically confirmed and ready 
for exploitation are the Lunnan, Sangtamu, Donghetang, 
Jilake, Jiefang Qudong, and Tazhong-4 oil fields. Three 
hundred million tons of oil reserves and about 10 billion 
cubic meters of natural gas reserves are basically con- 
firmed and under control. What is especially satisfying is 
that the Tazhong-4 oil field, which has 130 million tons of 
reserves, has the resources to assure the construction of a 
5-million ton crude oil production capability. This year, 
the Tazhong-10 and Tazhong-6 wells have each produced 
high-output flows of oil and gas, demonstrating that 
central Tarim is an area of large-sized oil fields. 


Important gains have also been made in development and 
construction. Construction of crude oil production capa- 
bilities of 1.4 million tons was begun at Lunnan, Sang- 
tamu, and Jiefang Qudong oil fields last year. The produc- 
tion capacity of Donghetang oil field was expanded from 
750,000 tons to 2.15 million tons last year. One hundred 
and sixty five kilometers of the 230-kilometer Taklimakan 
desert highway have been completed, and it is expected to 
be open to the Tazhong-4 oil field by the end of June next 
year; 140 kilometers of the oil-field pipeline have also been 
completed this year. 


Petroleum exploration will be further accelerated during 
the next three years. It is estimated that by 1995 confirmed 
and controlled petroleum geology reserves will be 800 
million tons, and in 1996 the annual output of crude oil 
will be 5 million tons. 


The US$500 million ioaned by the Xinjiang Branch of the 
Bank of China for petroleum exploration and development 
in Tarim will be used over the next two years to buy 
facilities, precision instruments, and desert transportation 
vehicles needed for the oil field. 
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Progress in Synthetic Gasoline Project 


946B0033A Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 21 Dec 93 p 1 


[Article by reporter Zhang Zhiren [1728 1807 0088] and 
correspondent Yan Santun [7051 0005 1470]] 


[Text] The “1,000-ton prototype industrial production of 
coal-based synthetic gasoline” key national S&T project 
undertaken by the No. 2 Chemical Fertilizer Plant in 
Pucheng, Shanxi, is now producing oil. 


Testing of this project still has 1,500 hours to go and the 
completion of these tests will have importance for making 
practical use of national energy resources by industrial- 
izing the coal liquification process. 


In the early 1980s, the CAS Shanxi Coal Chemistry 
Research Instituic began to study two new industrial 
processes for coal-based synthetic gasoline, and an inter- 
mediate test was conducted at the Daixian Fertilizer Plant 
in Shanxi with good results. In 1990, the State Planning 
Commission gave the go-ahead for an industrialization test 
for coal-based synthetic gasoline. The test was undertaken 
jointly by the Pucheng No. 2 Chemical Fertilizer Plant and 
the CAS Shanxi Coal Chemistry Institute. The test project 
was designed for an annual production of 2,000 tons of oil 
and 7.5 million cubic meters of coal gas. Altogether the 
central government, Shanxi Province, and Pucheng 
Municipality invested over 22.33 million yuan. 


On 16 December, after nearly three years of effort, the 
researchers and technicians successfully completed the 
chemical-starter test-vehicle mission, and when they 
reached the oil production stage, they immediately 
launched into the 1,500-hour test and assessment stage. 


Shanxi Province will build a pilot plant with a 50,000- to 
100,000-ton output capability based on the outcome of 
this industrial test. 


Agreement Signed with US, Japan on Tarim Oil 


946B0033B Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 21 Dec 93 p 1 


[Article by reporter Zhang Heping [1728 0149 1627]] 


[Text] On 20 December at the Diaoyutai Hotel in Beijing, 
the China National Petroleum and Natural Gas Corpora- 
tion signed a contract with the U.S. corporation, Sumi- 
tomo (Shangshi Zhushi Huishe), and Japan-Indonesia 
Petroleum for cooperative development of petroleum in 
area three of southeastern Tarim Basin. This is the first 
contract for foreign cooperation in petroleum exploration 
and development in the Tarim Basin, and the first contract 
reached through open bidding for petroleum cooperation 
on the China mainland. 


Wang Tao, president of the China National Petroleum and 
Natural Gas Corporation, said the signing of the Tarim 
petroleum contract by China, the U.S. and Japan not only 
represents the new era for the input of foreign funds and 
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technology into the exploration and development of petro- 
leum in Tarim, but it also signals the arrival of a new era 
for the Chinese petroleum industry and of fully opening up 
to the outside world. 


State Council Vice Premier Zou Jiahua, and Tomur Dawa- 
mat, Vice Chairman of the National People’s Congress 
Standing Committee, attended the signing ceremony. 
Before the ceremony, Vice Premier Zou Jiahua and Vice 
Chairman Tomur Dawamat met with the three represen- 
tatives who signed the contract. 


The area of the southwestern Tarim Basin scheduled for 
foreign cooperative development is located within the 
boundary of Qiemo County in the Xinjiang Uygur Auton- 
omous Region and covers an area of 14,475.4 square 
kilometers. This February, with the approval of the State 
Council, the southwestern part of the Tarim Basin was 
designated a new area for expanding foreign cooperation 
in petroleum development on the China mainland. Public 
bidding began on | March, and 68 corporations from 17 
countries responded with bids, some of whom made on- 
site inspections of the subject area. By the end of October, 
the various bidding organizations had delivered their bids 
and planning documents to the China National Petroleum 
and Natura! Gas Corporation. After careful consideration 
the U.S. corporation was the first organization invited for 
contract negotiations, and an agreement was reached after 
numerous discussions. 


It is understood that the form of the contract signed on 20 
December is consistent with the terms used in all Chinese 
offshore and mainland cooperative endeavors. During the 
eight-year prospecting period, the foreign parties will bear 
all prospecting expenses and risks, and when oil and gas 
fields are found, both parties will jointly fund development 
and production, and will divide the crude oil produced in 
accordance with the stipulations of the contract. China will 
observe the international market price structure, and use 
U.S. dollars to buy the oil apportioned to the foreign 
participants that is taken from the Tarim area. This will 
dispel any misgivings the foreign interests may have about 
shipping crude oil out of that area. 


Significant Gains for Natural Gas Exploration 


946B0034B Beijing JINGJI RIBAO [ECONOMIC 
DAILY] in Chinese 12 Dec 93 p 3 


[Article by reporter Xie Ranhao [6200 3544 3185]] 


[Text] At a meeting recently held in Beijing, the President 
of the China National Petroleum and Natural Gas Corpo- 
ration, Wang Tao, proclaimed that the string of natural gas 
discoveries that have been made since the end of the 
“Seventh 5-Year Plan” prove that China has reached a 
new stage in growth of reserves. 


In the last three years, under the policy of giving equal 
importance to oil and gas, the level of effort in gas-geology 
research and exploration has been raised, and the growth 
of reserve volumes has equaled that of the previous 40 
years. Because of a series of findings, China is now taking 
the initial steps to create three new large gas regions. 
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One is the largest contiguous gas field ever found on the 
China mainland, which is located in northern Shaanxi and 
covers an area of over 2,340 square kilometers, where most 
recently, at Ih Ju Meng in Inner Mongolia a number of 
industrial-grade wells were drilled that foretell even greater 
expansion of the gas-bearing area. 


Two is a group of gas fields found in eastern Sichuan, and 
high-output gas wells found in central and southern 
Sichuan that forecast the existence of more major gas 
fields. 


Three is the finding of geological indicators for natural gas 
reserves of considerable volume in the Turpan-Hami, 
Junggar, and Tarim basins, including some in Tarim that 
are hoped will continue to expand in scale. 


Additionally, in the Qaidam Basin in Qinghai, a gas- 
bearing region rich in natural gas has been confirmed. 


Wang Tao said that it is expected that confirmed volumes 
of natural gas will more than double over the next seven 
years. He firmly believes that based on finds already 
confirmed and the expected growth of reserves over the 
next several years that the ground has been laid for a rapid 
development of China’s natural gas bases. 


Crude Oil Production for 1993 Sets Record; Gas 
Output Up 

946B0039C Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 31 Dec 93 p 1 


[Article by Zhang Chaowen [1728 6389 2429]: “Annual 
Petroleum Output of 143.8 Million Tons Sets Record”] 


[Text] NCNA, Beijing, 30 Dec—Both China’s continental 
and offshore petroleum industries reached new plateaus, 
and national oil output set a new record of 143.8 million 
tons. 


By 27 December, the China Petroleum and Natural Gas 
Corporation had fully met its state plan for the output of 
oil and natural gas, and the total annual output of crude oil 
was 139.2 million tons, 1.037 million tons above last year’s 
figure, and the natural gas output was 15.4 billion cubic 
meters, up 290 million cubic meters from last year. The 
China Offshore Petroleum Corporation produced 4.60 
million tons of crude oil, up 0.73 million-tons from last 
year. This outstanding accomplishment enabled China to 
maintain its rising position among the world’s main 
petroleum producers. 


Beginning this year, the continental oil fields brought 
about a favorable situation in which east and west are 
keeping pace with each other. The eastern region, as 
represented by the Dagqing oil field, vigorously imple- 
mented the “stable oil output and control of water con- 
sumption” system engineering project and posted an 
annual output of 55.90 million tons of crude oil, up 0.244 
million tons from last year. In the west, all oil fields strove 
to create favorable conditions, increasing their crude oil 
output by 1.739 million tons compared with last year. 
Offshore oil and gas exploration and production also set 
records. 
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Erlian Enjoys 3 Years of Steady Output 


946B0042B Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 5 Jan 94 p 1 


[Article by Han Yuantao [7281 0337 3447]] 


[Text] Erlian oil field, recipient of a “Seventh 5-Year Plan” 
national quality engineering project award, went into 
operation in late 1989, one year ahead of schedule, and by 
the end of 1993 its cumulative oil output was 4.36 million 
tons, which earned tax benefits of 601 million yuan, and 
moreover, it has produced a steady supply of | million tons 
of crude oil fr~ three years making it another star per- 
former in the Chinese petroleum industry. Erlian oil field 
is located on the Xilin Gol prairie at the northern border of 
Inner Mongolia, a frigid and forbidding place where pro- 
duction and living conditions are most difficult. Over 
3,000 workers braved these obstacles, and overcame the 
severe natural environment and the many production and 
technical challenges, and achieved a stable annual output 
from a geologically complex oil field. Last year, these oil 
field workers and siaff conducted explorations over a wide 
area at Saihan Toroi, Eren Nur, Jargalang, and Uliastai, 
further expanded the range of oil finds, produced 1.01 
million tons of crude oil, completing their nationally 
assigned production mission over quota. By the end of 
1993, 4 combined oil-production stations, and 4 transfer 
stations, departments were operating with 820 water-oil 
wells, while overall production and livelihood installations 
were being improved daily, a 361 kilometer oil pipeline 
steadily pumped crude oil to Saihan Toloi, Inner Mongo- 
lia. 


Output at Daqing Sets Record 


946B0042C Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 7 Jan 94 p 2 


[Article by Xun Peiwen [6737 1014 2429}] 


[Text] China’s largest oil fieid, Daqing oil field, produced 
55.9019 million tons of crude oil last year, an over pro- 
duction of 501,900 tons, setting its highest level of produc- 
tion in history. The oil field went into operation in 1960, 
and its output of crude oil has risen every year since. In 
1976, annual crude oil output broke the 50-million-ton 
mark, and it has now been operating steadily for 18 years, 
having produced a cumulative total of over !.22 billion 
tons of oil for China, setting a new world record of 
longevity for oil fields of its type throughout the world. 


Experts claim that Daqing is the world’s largest terrigenous 
oil deposit, and has geological features very different from 
the world’s major marine deposits which make it a difficult 
oil field to develop. Daqing oil field had, therefore, to 
make creative advancements in applying the water flood 
recovery method widely used around the world. Daqing 
employed a range of advanced technological measures to 
deal with its low-, medium-, and high-water stages and was 
able to effectively sustain a high and stable level of 
productivity. 


It is estimated that an annual crude output of 55 million 
tons can be maintained up to 1995, and a 50-million ton 
output level can be maintained until the year 2000. 
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Sichuan Natural Gas Production Sets Record 


946B0043B Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 19 Jan 94 p 2 


[Text] Sichuan Province, China’s largest natural gas pro- 
duction base, produced 6.796 billion cubic meters of 
natural gas in 1993, an increase of 4.5 percent over the 
previous year, setting the highest record in history. 


Sichuan produces over 40 percent of all the natural gas 
produced in the country. The Sichuan Petroleum Admin- 
istrative Bureau collected scarce funds to speed up the 
exploration of the Datianchi, Wubaiti, and other new gas 
fields of the Chuandong Drilling and Prospecting Corpo- 
ration. Many natural gas reserves were found, and not only 
did last year’s natural gas output at the Chuandong gas 
field reach 3.9 billion cubic meters, it made Sichuan the 
leading contributor to the nation’s natural gas reserves. 


Onshore Petroleum Production Update 


946B0043C Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 18 Jan 94 p I 


[Article by reporter Qin Jingwu [4440 0079 0582]] 


[Text] Beijing, 17 Jan—President of the China National 
Petroleum and Natural Gas Corporation, Wang Tao, has 
announced that foreign cooperation in onshore oil will be 
expanded and the second round of bidding is about to begin. 


There will be two kinds of bidding in the second round. One 
will be for prospecting ventures at 26 locations covering a 
total of 216,000 square kilometers where there are estimated 
reserves of 6.2 billion tons of oil and 800 billion cubic meters 
of natural gas distributed in parts of the provinces, regions 
and cities of Heilongjiang, Inner Mongolia, Hebei, Henan, 
Shandong, Hubei, Gansu, Qinghai and Tianjin. The other 
will be to raise the extraction rates from old oil fields, 
including 11 developed areas with a total oil-bearing area of 
190.2 square kilometers with geological reserves of 380 
billion tons at 8 locations: Shengli, Dagang, Huabei, Jiang- 
han, Henan, Jiangsu, Zhongyuan and Jilin. 


This year, in oil and gas poor areas there will be construction 
for comprehensive use and for long-distance oil and gas 
pipelines, using many forms of expanded cooperation with 
foreign commercial interests, and a search will be made for 
foreign partnerships and international management for 
exploration and development of oil and gas resources. 


Wang Tao extended a warm welcome to petroleum, con- 
struction, and financial interests around the world to 
cooperate with China in developing onshore petroleum, 
and he also welcomed domestic industrial, local, business, 
and Taiwan friends and overseas Chinese to make invest- 
ments, and buy shares in prospecting and developing oil. 


Offshore Oil Production Registers Solid Gains 


946B0043D Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 19 Jan 94 p 1 


[Article by reporter Qin Jingwu [4440 0079 0582]] 


[Text] Last year, China’s offshore crude oil production was 
4.63 million tons, an increase of 760,000 tons over the 
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previous year, earning a total of US$600 million, a 20 
percent increase over the previous year. According to data 
from the China National Offshore Oil Corporation, 
impressive gains have been made in offshore oil and gas 
prospecting as 40,000 kilometers of linear seismic survey 
were completed in the year, 17 exploratory wells were 
drilled, 16 new prospecting structures were found, and 7 
oil and gas discoveries were made for a success rate of 44 
percent, including 11 new structures independently dis- 
covered, yielding 6 oil and gas finds for a success rate of 
54.5 percent. Between August and October last year, 3 
offshore oil fields went into production, and that raised the 
daily offshore oil output level up to 17,000 tons. 


Calls for petroleum bids for nearby offshore areas in the 
East China Sea were very successful as China joined 15 
corporations from 7 countries in forming 9 groups and 
signing 18 petroleum contracts and agreements. Bids were 
concluded for an area of 64,246 square kilometers at 18 
locations, covering 90 percent of the total area for which 
bids were sought. The foreign corporations working at 
their own risk, drilled over 50 exploratory wells in the 
contracted areas, at investments of over US$300 million. 
The successful bidders were such major oil corporations as 
Texaco, Chevron, Esso, (AGIP), Shell, and Japan Oil. The 
main reason for the successful bidding for East China Sea 
oil is said to be the progress of reforms in China, the stable 
and rapid economic development, and the cooperative 
image and reputation of the China National Offshore Oil 
Corporation, as well as the attractiveness of East China Sea 
oil resources for foreign corporations. 


$500 Loan for Tarim ‘Special Equipment,’ Desert 
Transport Vehicles 

946B0044B Urumqi XINJIANG RIBAO in Chinese 

16 Dec 93 p 1 


[Article by reporter Yang Shenglong [2799 3932 7893}] 


[Text] On 15 December, a ceremony was held in Beijing 
for the signing of an agreement between the Xinjiang 
Uygur Autonomous Region Branch Bank of the Bank of 
China and the Tarim Petroleum Prospecting and Devel- 
opment Directorate for a loan of US$500 million. 


This is the second major loan to be concluded following 
the loan of US$700 million granted on 17 December 1991. 
The purpose of the loan is mainly to provide foreign 
exchange needed for the purchase of special facilities, 
precision instruments, desert transport vehicles, and other 
materials needed in 1994 and 1995 to speed up pros- 
pecting and development at the Tarim oil field. 


Xie Zhigiang, Deputy Director of the Tarim Petroleum 
Prospecting and Development Directorate, attending the 
ceremony in Beijing, explained that impressive gains have 
been made in petroleum prospecting and development 
activity at Tarim, and its cumulative production of crude 
oil is 3.22 million tons, and furthermore, it is estimated 
that the goal of reaching an output capability of 5 million 
tons will be fully attainable by 1995. There are a number of 
important technical and economic indicators that have 
reached national and international levels. The oil field has 
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already begun to repay part of its foreign exchange loan 
from the Bank of China three years ahead of schedule. 


Arco Looking at Opportunities for Onshore 
Operations 

40100034 Beijing CHINA DAILY (Economics/Business) 
in English 7 Feb 94 p 2 


[Text] United States oil firm Atlantic Richfield Company 
(Arco) plans to move into the development of onshore 
fields. 


And Arco’s Yacheng 13-1 operation, the largest offshore 
gasfield in China, is scheduled to go onstream in January 
1996, the company announced. 


Arco experts have spent the last few months surveying 
Chinese onshore oil and gas fields in Daqing, Liaohe, 
Dagang, Sichuan and Shengli. 


“We are looking at many opportunities for onshore oil 
operations,” said John Knepler, vice-president of the 
Shekon-based Arco China Incorporate. 


“But we have to decide which ones we believe are eco- 
nomic to pursue,” he said. 


The Yacheng field will supply natural gas through pipe- 
lines to Hong Kong and Hainan Island. The gas will feed 
electric power plants and a fertilizer factory. 


“By the year 2002 the Yacheng Gasfield will be producing 
9.3 million cubic metres each day, and we will have 
recovered our investment,” the 48-year-old vice-president 
said. 


The gasfield, with reserves of 100 billion cubic metres, was 
discovered by Arco, with the China National Offshore Oil 
Corporation and the Santa Fe Energy Corporation in 1983. 


At present, Arco is focusing its efforts on getting partners 
for oil and gas exploration and development in China. 


The average worldwide exploration success rate for 1987 
to 1992 was only 6 percent. 


“We know that exploration work is very risky and that is 
why the successes must pay for the failures or we would go 
out of business,” said Knepler. 


Arco is bullish on the prospects of finding large quantities 
of oil and gas both onshore and offshore, he said. 


Arco, which came to China in 1979, is regarded as one of 
the lucky foreign oil firms which have so far operated 
successfully in China. 
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Arco is the eighth largest non-governmental oil operator in 
the world. 


Surveys Pave Way for Oil and Gas Exploration in 
South China Sea 


40100037 Beijing CHINA DAILY in English 16 Feb 94 p 1 


[Text] A geophysical survey of the southern part of the 
South China Sea is paving the way for exploring the rich oil 
and natural gas resources there, according to a newspaper 
report. 


The survey was organized by the Chinese geological and 
mineral departments, which have since 1987 organized a 
series of explorations in the region, the overseas edition of 
PEOPLE’S DAILY said yesterday. 


Four exploratory missions conducted in the area by the 
surveying ships Haiyang-4 and Fengdou-4 have collected 
sea depth, gravity, and magnetic data in the Zengmu and 
Wanan basins of the Nansha Islands. 


In addition, the Nanhai Sea Research Institute under the 
Chinese Academy of Sciences also conducted geophysical 
explorations in the region. 


Last year, the Chinese scientists evaluated the six tectonic 
oil-bearing structures in the Wanan Basin, providing valu- 
able data for further exploration of oil and gas resources in 
the area. (CD News) 


Gas Field Construction on Schedule 
40100038B Beijing CHINA DAILY in English 17 Feb 94 p 2 


[Text] About one-fourth of the construction on China’s 
largest offshore drilling field is now complete, and engi- 
neers say the project is on schedule for opening January |, 
1996. 


The YA 13-1 Gas Field in the South China Sea will supply 
Hong Kong and Hainan Province with natural gas. Esti- 
mates put the field’s reserve capacity at 100 billion cubic 
metres. 


By January 30, more than 240 kilometres of underwater 
pipelines were laid, about one-fourth of the total, 
according [to] yesterday’s overseas edition of PEOPLE’S 
DAILY. 


Eventually two underwater pipelines will be constructed: 
one, 91 kilometres, will connect the field with Hainan; the 
other, 778 kilometres, will connect it with Hong Kong. 


As a joint venture, more than 300 Chinese and foreign 
engineers and technicians work on the field. The foreigners 
come from 14 countries, including Italy, Britain, the 
Netherlands, and Norway. (CD News) 
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Report on First Run-Up of Qinshan Turbine Generator 


946B0028A Beijing DONGLI GONGCHENG [POWER 
ENGINEERING} in Chinese Vol 13 No 7, 15 Oct 93 pp 1-8 


[Article by Ouyang Yu [2962 7122 0056] and Qian Juexin 
[6929 6030 2450] of the Shanghai Nuclear Engineering 
Research and Design Institute: “Technical Features of 
First Run-Up Test of Turbine-Generator Unit at the 
Qinshan Nuclear Power Plant”) 


[Text] 


Abstract 


On 29 March 1991, the first run-up test of the Qinshan 
nuclear power plant’s turbine-generator unit succeeded 
with non-nuclear steam and reached the reted speed of 
3,000 revolutions per minute. The steam w.« generated 
from the heat converted from the mechanical rotation 
energy of the main pump in the primary loop. The features 
of this successful run-up test are: 1) the cost of a de-bugging 
boiler is avoided; and 2) the coordination test of the 
primary and secondary loops is conducted. This paper 
presents a concise report on the technical preparation, 
testing process, and results of the turbine-generator unit 
run-up with non-nuclear steam. 


1. Power Installation and De-Bugging at Qinshan 
Nuclear Power Plant 


1.1 Outline of Power Installation 


The power installation at Qinshan nuclear power plant 
consists of the following three groups: the pressurized- 
water reactor, the primary loop system, and the secondary 
loop system. The parameters of the reactor and the reactor 
coolant system are: working pressure, 15.2 MPa; average 
temperature, 302°C; rated flow, 24,000 tons per hour (t/h); 
rated reactor thermal power, 966 MW; and is projected to 
reach 1035 MW. For the secondary loop system the 
parameters are: rated steam flow, 1870 to 2020 t/h; pres- 
sure, 5.2 to 5.54 MPa. The steam is capable of generating 
electricity of 310 to 330 MW. 


The reactor coolant system is composed of two loop 
circuits connected in parallel. Each loop circuit has one 
steam generator and one main coolant pump. All the 
components in each circuit are connected to the reactor 
with 316 stainless steel tubes forming a sealed circuit. In 
addition, the system contains one pressure regulator and 
one pressure relief box as well as instruments and valves 
for operation control and safety protection. 


In addition to the main system, the primary loop has 16 
auxiliary systems whose functions are divided into three 
categories as follows: 


(1) The starting and shut-off system for the operation of 
the reactor and the primary loop, including: chemical 
volume control system, boron recovery system, main 
pump water sealing system, water draining system, 
equipment cooling water system, reactor shut-off 
cooling system, and sample collection system. 
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(2) The safety and emergency system, including the safety 
injection system, the safety shell sprinkling system, and 
the de-hydrogen system. 


(3) Environmental protection system, such as waste gas 
and liquid waste processing system, as well as liquid 
waste solidification and solid waste processing system. 


The main installation in the secondary loop is the turbine- 
generator unit. At the Qinshan nuclear power plant, the 
saturated steam turbine is of the condensing steam type 
having single shaft, three cylinders, and four exhausts. The 
generator with inner water-cooled stator and rotor is 
brushless, magnetic exciting, three-phase alternating cur- 
rent generator. Its terminal voltage is 18 kV, with a 
rotating speed of 3,000 revolutions per minute (RPM). 
Between the high-pressure cylinder and low-pressure cyl- 
inder of the turbine, two steam-water separation heaters 
are installed to eliminate moisture and to heat up the 
steam. During turbine load shedding, 70 percent of the 
steam can quickly enter the condenser through the bypass 
after its temperature and pressure are reduced to prevent 
shock to the reactor due to excessive load change. If 
leakage in the main steam pipe occurs, the steam flow rate 
will be limited by the flow restrictor installed at the outlet 
of the steam generator so that the tendency of reactor 
overcooling due to the excess loss of steam is reduced. The 
condenser is cooled with sea water. The condensed water is 
de-salted 100 percent to assure water quality. 


1.2 De-Bugging Process at Qinshan Nuclear Power 


The pressure test of the coolant system is completed on 5 
November 1990, which indicates that the Qinshan nuclear 


power project has progressed to the overall de-bugging 
phase. 


The Qinshan nuclear power plant de-bugging is conducted 
in A, B, and C stages. Stage A, the preliminary test, 
includes the cold state test (A,) and the hot state test (A,). 
The characteristics are as follows: more test items, longer 
cycles, and more crisscross complexities. Because the Stage 
A test is before the nuclear fuel loading, we hope that all 
possible problems will show up and be discovered at this 
early stage, so that adjustment of the system and equip- 
ment can be made under non-radiative conditions. At the 
same time, we hope that the equipment defects that take 
long cycles of corrective measures will also be exposed. 
Stage B consists of nuclear fuel, loading as well as the cold 
state and hot state tests after the loading (B,); the first 
reactor critical test (B,); and the low power test (B,). 
Between Stages A and B, there is a period of three to four 
months for installation, system adjustment, and repair, as 
well as for the safety shell’s strength and sealing tests. Stage 
C is the rated power test of the generator, in which the 
power is gradually to its full rated output. Then the 
complete project is to be checked and accepted by the 
State. 
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2. Run-Up of Nuclear Power Turbine-Generator Unit 
and Its Timing Selection 


2.1 Nuclear Power Turbine-Generator Unit 


Based on the American Westinghouse building block model 
(BBO51, BBO74) with some modifications, the steam turbine 
of the Qinshan nuclear power plant's 300MW turbine- 
generator unit is of the condensing steam type with a single 
shaft, three cylinders, and four exhausts, designed and man- 
ufactured by the Shanghai Steam Turbine Factory. The 
generator, with a rated power of 310MW, is manufactured by 
the Shanghai Electric Machinery Factory. 


3.3 Timing Selection for First Run-Up of Turbine- 
Generator 


The turbine-generator unit is 40 meters (m) long and 7.5 m 
wide. Any major mechanical trouble during run-up would 
cause serious economic loss, therefore the timing of the 
turbine-generator run-up is crucial. 


According to the aforementioned de-bugging stages, during 
Tests A, and B, the primary loops can generate non-nuclear 
steam for turbine run-up. However, during the run-up period 
the primary loop goes through a large temperature and 
pressure change, hence, in Test B, with the fuel already 
loaded, the abnormal temperature and pressure change will 
unfavorably affect the nuclear fuel components and other 
parts. Therefore, the first run-up of the turbine-generator unit 
should not be conducted during Test B,. 


The turbine unit run-up test is also a large-scale combined 
de-bugging test of the primary and the secondary loops, 
therefore, it is appropriate to conduct the first run-up in the 
later phase of Test A,. Besides, there is a period of three to 
four months for equipment adjustments and corrections after 
the completion of Test A,. Hence, any run-up malfunction 
can be identified and corrected during that period. 


To sum up, the first run-up of the turbine-generator unit is 
scheduled for the later phase of the hot-state test (A,) in the 
preliminary test stage. 


3. Test Goals 


(1) To measure the vibration amplitudes and phases of all 
the bearings during unit speed increase, the critical 
rotating speed, and to verify the balance standard of the 
turbine generator’s shaft system. 


(2) To verify the bearing temperature, and the operation of 
the control set-up, as well as to investigate whether the 
various oil pressure indications meet the requirement. 


(3) To inspect whether all the moving parts operate normally. 
4. Selection of Steam Source for First Run-Up 


4.1 Selection of Steam Source 


Overseas experiences in nuclear power plant installations 
reveal that steam sources for the first run-up test of 
turbine-generator unit are as follows: 


(1) Installation of a de-bugging boiler with sufficient steam 
capacity. 


(2) Utilization of existing steam available at the old plant. 
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(3) Utilization of the rotating energy of the reactor coolant 
pump to heat up the main system; as well as using the 
heat capacities of the system and the equipment to 
generate non-nuclear steam from the steam generator 
to perform the run-up of turbine-generator unit. 


The Qinshan nuclear power plant is located at Qinshan, 
Haiyan County, Zhejiang Province. Since the new location 
has no nearby power plant or steam supply, the steam source 
for the first run-up is a choice of either installing a de-bugging 
boiler or taking advantage of the main pump energy. 


4.2 Selection of Steam Source for Qinshan Turbine 
Run-Up 


4.2.1 Comparison of Plans 


There have been successful experiences abroad in the turbine- 
generator unit run-up with non-nuclear steam produced from 
either de-bugging boilers or main pump energies, especially 
that there is no significant problem with de-bugging boilers 
present practically no serious problems. However, most of the 
nuclear power stations utilizing non-nuclear steam to run-up 
turbines are those having well-developed turbine-generator 
units. 


The de-bugging boiler can fully provide flexibility during 
the de-bugging of the second loop and the turbine-generate 
unit; however, it will amplify the construction cost, time 
and land required. A standard medium-pressure boiler will 
produce steam at 110-130 t/h with steam pressure of 3.8 
MPa. The boiler proper costs 3 million yuan. It will be over 
4 million yuan with the additional investments of 
matching auxiliary components and boiler modifications. 


Overseas experiences show that the steam energy required 
to start a mega-kilowatt class turbine-generator unit, and 
to run at the rated rotating speed is 2-3 percent of the rated 
steam consumption. As estimated by the Shanghai Steam 
Turbine Factory, the turbine-generator unit of the Qinshan 
nuclear power plant probably requires 5-7 percent rated 
steam consumption, i,e. 100-140 t/h of steam with pressure 
greater than 1.96 MPa. 


Although there is no extra investment and construction 
space involved, the utilization of non-nuclear steam from 
the rotating energy of the main pump in the reactor coolant 
system has certain degrees of difficulty and risk, identified 
mainly in the following areas: 


(1) At present, none has the experience to run-up a turbine- 
generator unit with non-nuclear steam at the full-rated 
speed of 3,000 tpm. 


(2) Since this is the first nuclear power turbine-generator 
unit in China, we lack accurate data on the function of 
the turbine-generator unit, the power demand for run- 
up, and other parameters. 


(3) The reactor coolant system of the Qinshan nuclear power 
plant is composed of two loop circuits. Yet, the run-up 
experiences in foreign countries are in great part based on 
systems with four loop circuits. The two-circuit system 
and the four-circuit system are quite different in energy 
generation and storage. 
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To sum up, the difficulty lies in whether the Qinshan 
nuclear power plant’s main system can generate and store 
enough energy to run-up the turbine-generator unit to the 
rated operating speed and to maintain a steady operation. 


4.2.2 Energy Calculation of the Non-Nuclear Steam 
Source 


The main system of the primary loop utilizes the heat from 
two reactor coolant pumps and the electric heating elements 
of the pressurizer to raise the system temperature and pres- 
sure from room condition to 280°C and 15.2 MPa as well as 
to maintain normal operation under these parameters. At this 
time, the steam pressure in the steam generator is 6.32 MPa. 
Due to the fact that the input energy of the main pump is far 
smaller than the energy required to run-up the turbine, after 
the turbine is started, the pressure of the steam generator 
gradually drops; subsequently, the temperature and the pres- 
sure of the main system drop accordingly. Therefore the final 
turbine-generator run-up state is determined by the operation 
safety limit of the main system. 


4.2.2.1 Basis of Heat Engineering Calculation 


The highest liquid level of the steam generator is 11.4m; 
the lowest, 9.675m. 


The initial steam pressure of the steam generator is 6.32 
MPa; the lowest, 2.94 MPa. 


The lowest liquid level of the pressurizer is 2.5m. 


The initial pressure of the pressurizer is 15.2 MPa; the 
lowest, 11.27 MPa. 


The initial temperature of the system is 280°C; the lowest, 
235°C. 


4.2.2.2 Calculation of Main System Energy Output 


Heat released by the two main pumps running continu- 
ously (Q,): 


Secondary side heat released from the steam generator (Q,) 
Q, = Gi - Or (eal), 


where, q;: heat capacity of the steam generator at the initial 
state; 


G-¢ heat capacity of the steam generator at the 
final state. 


Then, the total steam energy generating capacity from the 
main system (including the steam generator secondary side 
heat) during the run-up of the turbine-generator unit (Q,): 


Q7=Q,x1T+Q,+O,+Q + Q-da-& 


where, Q.: heat from the electric heating elements of 
pressurizer; 


Gq: heat dissipated from the main system; 


q.: heat carried away by the chemical volume 
control system; 


T: duration of the turbine run-up, hours (h). 
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O,= 2°N:+ +860 (kcal/h) 


where, J): the average power of the main pump 
operating under different system 
parameters ; 
n: efficiency of the main pump. 


Heat released from temperature change of the reactor 
coolant (Q,): 


0, = (hi - hj) + Gy (kcal) 


where, }}: 


\ enthalpy in the coolant at the initial 


state; 


hh}: enthalpy in the coolant at the final 


state; 
Gy: weight of flowing water in the main 
systen. 


Heat released from cooling of the main system 
metallic structure (Q,): 


4 
00" 3 Gu1 Ge AE (kcal) 


Gay: weight of system structure material; 
“pt specific heat of materials; 
t: magnitude of temperature change. 


where, 


4.2.2.3 Calculation of Steam Supplied By the Steam 
Generator During the Run-Up Period (G,). 


G, = G’ + G* (t) 


where, G’: steam generated from the steam generator 
without feeding water; 


G*“: steam generated from the steam generator 
during water feeding; and 


G" = (t) 


where, 7//: average enthalpy of steam during 
the run-up period, 
h/ z: mthalpy of the feeding water. 


Based on the above calculation, during the turbine run-up 
period, in 30 minutes the primary loop can supply the 
turbine unit 43.6t of saturated steam with 6.32-2.94 MPa. 


4.2.3 Calculation of Liquid Level Change in the 
Pressurizer During Run-Up 


During run-up of the turbine-generator unit, the main 
system energy output causes reactor coolant temperature 
drop, which in turn causes coolant contraction. Although 
the deficit can be replenished with water in the pressurizer, 
yet the liquid level in the pressurizer must not drop so low 
as to expose the electric heating elements. To prevent this, 
during run-up the feeding water flow has to be increased to 
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replenish water to the main system, and consequently heat 
consumption of the main system increases. 


This calculation aims at determining the initial liquid level 
in the pressurizer before the run-up, and whether it is 
necessary to replenish water to the main system during the 
run-up. 


Based on the heat engineering calculation, the temperature of 
the reactor coolant drops from 280°C to 235°C; and the 
pressure, from 15.2 MPa to 11.27 MPa. The changing of the 
coolant density causes the change of total water volume in the 
main system, namely, the liquid level in the pressurizer drops. 





G 
a ° | 2 (m) 
Ya- 7 
where, Hz: liquid level in the pressurizer at 


the end of run-up; 

Hy: liquid level in the pressurizer 
before run-up; 

¥2: saturated water density at pressure 
15.2MPa; 

yy” : averaged saturated steam density during 
the pressure change process; 

¥3: saturated water density at pressure 
11.27MPa; 

Gy i: water volume to make up the loss due 
to system temperature change; 

Gy: water volume per unit height in the 
pressurizer. 


According to the calculation, at the end of the turbine- 
generator run-up, the contraction of the main system 
coolant causes a drop of the pressurizer liquid level to 
2.57m, which is more than marginally above the electric 
heating elements. 


4.2.4 Assurance Measures 


During the turbine-generator run-up, the estimated required 
steam is 50 to 70 tons. Certain effective measures must be 
adopted to assure the successful run-up at the first trial. 


4.2.4.1 Realigning Steam Pipeline Layout of Starting 
Steam Extractor. 


By normal starting procedure at a nuclear power plant, the 
working steam for the condenser steam extractor is the 
freshly generated steam from the steam generator. Each 
starting steam extractor requires 7000 kg/h working steam 
with 0.88 to 55.4 MPa pressure. Two starting steam 
extractors are installed at the Qinshan nuclear power plant. 
The system layout is shown in Figure 1. 


The Qinshan nuclear power plant is equipped with two 
plant boilers to supply heat to the plant and steam to the 
auxiliary system of the primary loop whenever the reactor 
is not in operation. Each boiler supplies steam at the rate 
of 10t/h with 1.27 MPa pressure. For the run-up, the steam 
pipeline is realigned in such a way that the boiler steam can 
flow directly to the starting air extractors. At the same 
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Figure 1. Steam System Flow Diagram of Qinshan 
Nuclear Power Plant 





time, the boiler steam is also used as heating steam for the 
de-oxygen device in the second loop. With this arrange- 
ment the non-nuclear steam from the primary loop can be 
solely used as turbine-generator run-up. 


4.2.4.2 Raising the Temperature of Feeding Water to 
Steam Generator. 


The temperature of the de-oxygen water in the de-oxygen 
device and de-oxygen feeding water tank is raised to the 
highest possible degree with plant steam. Thus, the 
enthalpy in the water fed to the steam generator is 
increased, resulting in the slight increase of steam output. 


4.2.4.3 Re-Analysis of Limits for Main System 
Operation 


Through the instantaneous analysis of the main system, 
calculation shows that the operation limits can be lowered. 


In addition, the quality of the turbine-generator unit is 
warranted. We believe that the original estimation for 
run-up steam consumption, 5-7 percent of the rated steam 
consumption, is more than required. 


The above analysis indicates that the non-nuclear steam 
run-up of the turbine-generator is feasible, therefore, the 
plan of using non-nuclear steam to run-up the turbine 
generator unit is decided to carry on. 


5. Implementation of Turbine Run-Up 


5.1 Preliminary Test 


On 27 and 28 March 1991, five run-ups of the turbine- 
generator unit with non-nuclear steam were conducted, 
among which three run-ups were preliminary tests. The 
rotating speed of the first preliminary test started at 50 
rpm and gradually increased to 600 rpm. Friction inspec- 
tion of the unit was conducted after the operation became 
steady. The second test used the same rotating speed 
pattern. Overall inspection was conducted on the unit and 
system after steady operation. The speed of the third 
preliminary test started from 100 rpm, increased to 600 
rpm, and was maintained at that speed for five minutes. 
Subsequently, the unit was operated at the starting speed 
of 150 rpm and then raised to 1200 rpm. The unit and 
system was completely inspected during the steady opera- 
tion period (test results will be reported in another paper). 
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After the three preliminary tests, the condition of the unit 
was satisfactory. With some other adjustments, the unit 
was on standby for the run-up. 


Incorporating experiences learned from the preliminary 
tests, the following measures are to be taken to assure the 
successful first run-up of the turbine-generator unit to the 
rated speed of 3000 rpm. 


Take timely measures to operate the electromagnetic valve 
of the main steam isolation valve to reduce steam leak. 


Carefully control the water-drainage before the main 
steam isolation valve to assure operation safety as well as 
to reduce direct steam consumption. 


In the gathering and recording of test data, unify the 
command with increased proficiency and the use of micro- 
processor to minimize interruption while the run-up test is 
in progress. 


Adjust the main system operation limits within the design 
tolerance during the run-up test. 


5.2 Run-Up Test 
On 29 March 1991 


1900 [Time]: With a long period of preparation, and 
adjustments after the three preliminary tests, the primary 
and secondary loops and the turbine-generator unit of the 
Qinshan nuclear power plant reached satisfactory starting 
state and the major parameters of the main system were 
attained: outlet steam pressure and liquid level of the 
steam generator, 5.25 MPa and 11.81m, respectively; 
average temperature of the main system, 283°C; as well as 
pressure and liquid level of the pressurizer, 15.2 MPa and 
8.5m, respectively. 


1914: The bypass valve of the steam isolation valve was 
opened first. When the steam pressure was equalized, the 
main steam isolation valve was opened. 


1919: The turbine-generator unit started running, and its 
rotating speed was increased by 100 rpm. When the speed 
reached 600 rpm, the unit was allowed to run steadily for 
a few minutes for inspection. Then its speed was increased 
by 150 rpm. When the speed reached 1200 rpm, the unit 
was maintained steadily at that speed for 10 minutes for 
complete inspection and measurement of bearing vibra- 
tion. When the inspection results were considered satisfac- 
tory, the speed of the unit was increased by 150 rpm, 
targeting at the rated rotating speed. When the speed was 
being increased, supervision and inspection of the unit 
were enhanced, and bearing vibration was continuously 
measured to pinpoint the critical rotating speed of the 
unit’s shaft system. 


1951: For the first time, the turbine-generator unit of the 
Qinshan nuclear power plant reached the rated speed of 
3000 rpm and operated steadily at that speed. A series of 
test data were measured and recorded in the following 
areas: unit vibration, metal temperature of cylinders, cyl- 
inder expansion, lubricating oil temperature and pressure 
for bearings, as well as the main steam pressure, the 
condenser vacuum and others. During data collection, 
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complete inspection of the unit was conducted, and no 
abnormal symptom was observed. Following the standard 
procedure, the unit operation was stopped, and the unit 
idling test was conducted. Inspections were conducted on 
the automatic main steam valve, regulator valve, re- 
heating main valve and ;e-heating regulator valve, and it 
was assured that they could be readily closed. 


As the speed was slowing down, the following functions 
were inspected during the idling test: 


When the rotating speed drops to below 600 rpm, the spray 
cooling device in the low-pressure cylinder must close 
automatically. 


The rotor vibration indicator is switched to an eccentric 
recorder. 


The oil temperature controller is re-set from 45°C to 30°C. 


When the speed drops to 200 rpm, the upper shaft oil 
pump must start automatically. 


When the speed reaches 0 rpm, the rolling gear starts 
normally. 


6. Test Results 


After the tests of increasing speed for 22 minutes, steady 
speed for 12 minutes and idling for 48 minutes, the first 
run-up test of the turbine-generator unit was successfully 
completed at 2041. 


Figure 2 shows the variation of speed increase and idling 
with time. Figure 3 shows the variation of main system 
coolant temperature with time. Figure 4 shows the varia- 
tions of pressure and liquid level in the pressurizer with 
time. Figure 5 shows the variations of outlet steam pres- 
sure and liquid level of the steam generator with time. 
Figure 6 shows the curves for the measured critical rotor 
rotation speed of the turbine-generator unit. 


7. Conclusion 


The first run-up success of the Qinshan nuclear power plant 
was primarily the result of the cooperative efforts of all the 
participating departments. This successful first attempt 
shows that the design, manufacture, installation, and de- 
bugging of the turbine-generator unit were successful. 


The turbine generator run-up with non-nuclear steam also 
marks the first consolidated de-bugging test of the primary 
and secondary loops at the Qinshan nuclear power plant. 
Its success also validates that the interface between the 
nuclear island and conventional island in the field of 
technology, heat engineering, control device, electrical 
engineering is becoming a normal event. 


The success of the non-nuclear steam run-up of turbine 
generator not only saves capital investment cost, but also 
brings new experience to nuclear power construction in 
China. 
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Easing of Energy Crunch: 20 Million Kilowatts of 
Nuclear Power by 2020 


946B0032A Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 17 Dec 93 p 1 


[Article by reporters Gao Xinghua 7559 5280 5478] and Li 
Guoli [2621 0948 0448}] 


[Text] Qinshan, 16 Dec (XINHUA)—China will develop 
nuclear power on many fronts, and within 20 to 30 years 
will create a line of nuclear power plants that will ease the 
energy crunch. 


A high-level official of the Chinese nuclear industry said 
today that the nuclear power industry hopes to build 
multi-unit nuclear power bases along the coast. The eco- 
nomic prosperity of the coastal areas makes the poverty of 
energy resources in those areas all the more striking. 


Experts estimate that by 2020, installed nuclear power capacity 
on the mainland could reach 20,000MW, raising its proportion 
of the total annual electric power output of the country from the 
presently weak | percent up to about 5 percent. 


China’s energy resources are unevenly distributed, and the 
shortage of energy resources in the eastern and southern 
areas is particularly evident. Economic, safe, and clean 
nuclear power is one way to end the energy crisis, and 
reduce the transportation pressures and the harmful envi- 
ronmental effects caused by thermal power. China will 
pursue an electric power development strategy of “lead 
with thermal and hydropower, supplement with nuclear 
power,” and will give consideration to building more 
nuclear power plants in the coastal areas. 


In their individual development of nuclear power plants, 
Zhejiang and Guangdong have been very constructive. Other 
coastal provinces that are now expressing their interest in 
building nuclear power plants are: Jiangsu, Liaoning, Hainan, 
and Shandong, some already making early-stage preparations, 
and others proceeding with commercial discussions. The 
development of China’s nuclear power industry will be done 
cautiously. The official added that financing is China’s big- 
gest problem because of the high costs and long construction 
periods required. Investment resources for future nuclear 
power construction must come from many sources, through 
national and local investments, raising money locally, bank 
loans, and foreign loans and export credits. _ 


China welcomes foreign investments as a means to speed up 
electric power construction through joint ventures with for- 
eign investors, or independent investments in thermal and 
hydropower projects, but whether foreign investments can be 
accepted in the nuclear power arena hasn’t been decided yet. 


Qinshan Ahead of Schedule in Output 


946B0032B Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 16 Dec 93 p 1 


[Article by reporter Han Zhenjun [7281 2102 6511] and 
correspondent Su Yi [5685 1837] 


[Text] Qinshan, 15 Dec (XINHUA)—Since joining the 
grid in 1991, the Qinshan nuclear power plant, China’s 
first domestically designed, built, and managed nuclear 
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power plant, has earned praise for its safety and reliability 
of operations as it rapidly and smoothly regulates its 
operating loads, all neat and clean, and free of environ- 
mental pollution and transportation pressures. So far this 
year, the plant has generated 1.62 billion kWh of electric 
power, already beating the annual plan by 200 percent, and 
operating as it is, at a load factor of 64 percent, it is two 
years ahead of its planned annual performance capability. 


The first load of concrete for the Qinshan nuclear power 
plant was poured on 20 March 1985, and 81 months later, 
on 15 December 1991, it was successfully tested on the 
grid. Last July, after reaching full-power operations, its 
facilities were completely realigned, and the plant was 
brought up to its maximum operating capability. On 12 
March this year, the plant was again successfully operated 
on the grid, and on 25 June its 100-hour “examination and 
acceptance test” was completed without a hitch. The plant 
is now well into its high-operational stage, generating up to 
7.2 million kWh per day. 


An official of the Qinshan Nuclear Power Corporation told 
reporters that since the plant joined the grid two years ago 
it has generated 2.145 billion KWh of electric power, 
exceeding the original plan. There have been no harmful 
effects to the facilities, personnel, or the environment. The 
Environmental Surveillance Department reports that the 
amount of radiation from waste water discharged into the 
environment is less than the limit of one part per thousand 
set by the State, and the volume of discharged inert gases 
is about at allowable limit of one part per 100,000, which 
proves that the operation of the Qinshan nuclear power 
plant is clean, safe, and economical. 


Qinshan Exceeding Plan in Power Output 


946B0037B Beijing RENMIN RIBAO in Chinese 
16 Dec 93 p 1 


[Article by reporters Wen Hongyan [3306 4767 1750] and 
Zhang Youxin [1728 0645 2450]] 


[Text] Haiyan, 15 Dec—The Qinshan nuclear power plant, 
China’s first domestically designed and built nuclear 
power plant, which is located in Haiyan County, Zhejiang 
Province, has generated a total of 2.145 billion kWh of 
electricity since it joined the grid on 15 December 1991 up 
until 15 December 1993, and especially in the last year, it 
has produced 1.62 billion kWh, 207.7 percent over its 
planned annual output, and operating at a load factor of 
64.46 percent, it is two years ahead of its planned 
operating capability. 


Two years of safe and stable operations of this plant 
demonstrates that China is fully capable of self- 
development in nuclear power. The Qinshan Nuclear 
Power Corporation which runs the plant, has adhered a 
strict policy of “quality and safety first,” and has been 
persistent in scientific management, and in multi-level 
training of its personnel. It fully completed every aspect of 
its debugging mission in two years, getting an excellent 
high rate of operational efficiency out of its 3]00MW units. 
The daily output of its units is now 7.2 million kWh, and 
the plant has entered full operational test stage. 
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The latest statistics from the environmental monitoring 
department shows that the radiation level from particles in 
waste water discharge is 0.015 Curies, less than the nation- 
ally specified limit (20 Curies) of one to one-thousand 
parts; chimney discharge of inert gases totalled 0.70 
Curies, or just at the state-set limit (70,000 Curies) of one 
to 100,000 parts. 


Work Progressing on AC-600 Advanced 
Pressurized-Water Reactor 


94P60130 Beijing ZHONGGUO KEXUE BAO [CHINESE 
SCIENCE NEWS] in Chinese 21 Jan 94 p | 


[Summary] The Nuclear Power Institute of China (NPIC) 
has made encouraging progress on the AC-600 pressurized- 
water reactor (PWR), a key science and technology issue of 
the Eighth Five-Year Plan. 


The development of China’s industry and agriculture 
requires energy and while the development of nuclear 
power is attracting more and more attention from the 
Party and the State, growth in this area is restricted by the 
industrial base and by the State’s financial resources. As a 
result, the State hopes to develop a next-generation PWR 
that will be safer, simpic’, and more economical. 


Since 1986, experts and S&T personnel from NPIC have 
learned from China’s successful nuclear power research and 
design and have intensely followed the leading edge technol- 
ogies of improved foreign reactors; they have now completed 
the research and design process for an improved 600MWe 
PWR, the AC-600. This reactor has a core with a higher safety 
margin, less complicated systems, and non-dynamic systems 
safety measures which have earned the approval of interna- 
tional atomic energy organizations. 


It is now known that the conceptual design was completed 
in 1987, and the independent feasibility study for the 
AC-600 was completed in 1990, pushing forward the 
1991-1995 development plan; the China Nuclear Industry 
Corporation and the State Science and Technology Com- 
mission have both signed off on this plan. 


According to this plan, in 1995 the NPIC will have completed 
the testing and analysis of the overall design of the AC-600 
reactor, the low flow velocity, critical heat flow density, and 
other crucial items. To date, the key item in the overall 
design, the critical heat flow density, has been completed and 
the three non-dynamic safety systems are being assembled 
with a projected date of completion of 1995; work on other 
items is on schedule. Based on preliminary analysis and the 
current developmental work, the AC-600 could be China’s 
next-generation PWR power plant in the year 2000. 
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Fueling Growth With Nuclear Power 


40100023A Beijing CHINA DAILY (Economics and 
Business) in English 29 Dec 93 p 2 


[Article by staff reporter Liu Weiling]} 


[Text] China is speeding nuclear power plant construction 
to fuel its dynamic economic growth. 


By the year 2000, the country’s nuclear power plants will 
have a capacity of 6 million kilowatts while new plants 
with another 6 million kilowatts in capacity will be under 
construction. You Deliang, a spokesman of the China 
National Nuclear Corporation (CNNC), said yesterday. 


China’s first nuclear power station, at Qinshan in Zhejiang 
Province, is now safely and efficiently operating, You added. 


And, by the end of this year, experts predict it will have 
generated |.73 billion kilowatt-hours of electricity since it 
was linked to the national grid in December 1991. 


Work on Qinshan’s second phase, two generators with a 
capacity of 600,000 kilowatts each, has also begun. 


Meanwhile, Generator No | at the Daya Bay Nuclear 
Power Station is expected to go into commercial operation 
soon, while Generator No 2 will go into commercial 
operation before next June. 


Daya Bay Nuclear Power Station, near Shenzhen in Guang- 
dong, is the country’s first joint-venture nuclear power plant. 


Its two generators are designed to generate 10 to 12.6 
billion kilowatt-hours of electricity a year, he said. 


The power will be sold to Guangdong Province and Hong 
Kong to support their economic development. 


CNNC President Jiang Xinxiong said the establishment of 
the two power stations was a milestone for China’s nuclear 
power industry. 


The Chinese began late in this field and must strive to make 
advances to fuel the country’s economic growth, he said. 


China’s booming economy has also provided a huge 
market for nuclear energy, Jiang said. 


Provinces, especially in Southeast China’s coastal areas, 
consider nuclear power an important means to meet their 
increasing energy demands. 


Jiang said the corporation had also made big strides in 
developing nuclear fuel. 


A production line, introduced from France to produce 
pressed water reactor (PWR) nuclear fuel has been built 
and is due to go into production next year. 


Jiang said CNNC’s industrial output in 1993 rose 37.7 
percent compared to last year. In addition, CNNC is trying 
to grab a share of the international market by exporting its 
nuclear power generators. 


Pakistan is negotiating with China to import a second 300,000- 
kilowatt generator now that the first one is being built. 
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Two More Nuclear Plants Planned for Guangdong 


40100039A Beijing CHINA DAILY in English 
23 Feb 94 p 1 


[Article by Zheng Caixiong] 


[Text] Guangzhou—Guangdong officials have revealed 
plans to build two more nuclear power plants. 


Zhu Senlin, the provincial governor, said yesterday that 
construction will soon begin on a nuclear power plant in 
Yangjiang and on the second phase of the newly-build 
Daya Bay reactor. 


He made the remarks at the ongoing Provincial People’s 
Congress. 


The second phase of the Daya Bay plant is set to begin late 
this year. It includes installation of two units each with a 
capacity of 900,000 kilowatts. 


Situated five kilometers away from the main plant, the 
generators are expected to be in operation within five 
years. 


The plant in the coastal city of Yangjiang is expected to 
cost over 6 billion yuan ($689.6 million) and have four 
units with a combined capacity of 4 million kilowatts. 
Construction on the project is expected to begin in the next 
two years and it is expected to begin operation before 
2000. 


When the three plants come on line, Guangdong will have 
a nuclear power installation capacity of 10 million kilo- 
watts. 
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The Guangdong provincial government has begun to raise 
funds for the two nuclear projects, which will cost several 
billions of dollars. 


Advanced equipment and technology imported from 
abroad will be used, Zhu said. 


“We also intend to build a fourth and the fifth nuclear 
power plant to sustain the province’s economic boom, but 
we have to wait for the approval of the central govern- 
ment,” the governor added. 


The electricity supply in Guangzhou is 30 percent short of 
demand. 


Guangdong’s first nuclear power plant, the Daya Bay plant 
in Shenzhen Special Economic Zone, opened on February 
6, when its first nuclear power generator started operation. 


The $4 billion plant has two nuclear power generating 
units with a capacity of 900,000 kilowatts each. Its second 
set of units will come on stream in the next four months. 


Developed by Guangdong and Hong Kong, the plant will 
generate 10 billion kilowatt hours every year. However, 
only 30 percent of the electricity will be supplied to the 
provincial power grid. The rest will be sold to Hong Kong 
to repay overseas loans totalling $3.6 billion. 


The Daya plant was designed by the French and uses 
reactors and other equipment imported from France and 
Britain. 

China’s first nuclear station, Qinshan Nuclear Power Plant 
in East China’s Zhejiang Province, began operation in 
1991. 


The station, with a capacity of 300,000 kilowatts, was 
designed by China. 
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